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Bill and Melinda Gates Foundation, others, predicted 65 million deaths from Coronavirus in simulation ran 3 

months ago 

Foundation also funded group who owns virus patent and is funding research for a vaccine to stop it from 

spreading 


January 23, 2020 

The Bill and Melinda Gates Foundation co-hosted a pandémie exercise in late 2019 that simulated a global 

coronavirus outbreak. 

They also just happen to fund the group who owns the patent to the deadly virus and are working on a 

vaccine to solve the crisis. 

On June 19, 2015, the UK government-funded Pirbright Institute filed an application for a patent for the live 

coronavirus, which was approved on Nov 20, 2018. 

Suspiciously, a Pirbright Institute "primary funder" is the Bill and Melinda Gates Foundation. 
Specifically, the Bill and Melinda Gates Foundation donated $189,232 to the Pirbright Institute in a 2013 grant 
looking "to improve our understanding of, and effective use of, current control tools and measures (including 
vaccines) against peste des petits ruminants and foot and mouth disease, two serious diseases affecting 

livestock that are widespread in developing countries." 

Then, in November of 2019, the Pirbright Institute's website published an artidefocusing on the Bill & 
Melinda Gates Foundation's funding of "a Livestock Antibody Hub" to the sum of $5.5 million. 

'The ambitious programme of work will see extensive collaboration between multiple UK research 
organisations in orderto utilise research outcomes in livestock disease and immunology to support human 
health as part of the 'One Health' agenda," the Pirbright Institute wrote last November. 

Professor John Hammond, the lead researcher on the program, said, "New technology has given us the 
opportunity to utilise these detailed antibody responses to make the next génération of vaccines and 
thérapies, which will improve animal health and ultimately human health, as well as ensuring the security of 

our food supply." 

Pirbright Institute Hires Coronavirus Expert To Work With Livestock Antibody Hub 
Additionally, at the same time the Pirbright Institute announced the Livestock Antibody Hub program, they 
posted a job opening for a 4-year Postdoctoral Scientist position on Linkedln.com. 

The advertisement for the job opening explains, "The post-holder will report to the Heads of the Coronavirus 
Group and the Viral Oncogenesis Group work and will work closely with a multidisciplinary team to advance 

the aims of the overall Pirbright Livestock Antibody Hub." 

Keep in mind, this ail took place prior to the current Wuhan coronavirus outbreak. 

Bill And Melinda Gates Behind Global Pandémie Excercise Focusing On Coronavirus 
Meanwhile, on Oct. 18, 2019, also before the outbreak, the Bill and Melinda Gates Foundation, the Johns 
Hopkins Bloomberg School of Public Health and the World Economie Forum co-hosted an event in NYC 
where "policymakers, business leaders, and health officiais" worked together on a simulated coronavirus 

outbreak. 

Titled the "Event 201" pandémie, the high-level pandémie exercise "dropped participants right in the midst of 
an uncontrolled coronavirus outbreak that was spreading like wildfire out of South America to wreak 

worldwide havoc." 

"In the simulation, CAPS (the coronavirus) resulted in a death toll of 65 million people within 18 

months," according tojohn Hopkins University. 

A video highlight reel from the event shows fictional newseasters from "GNN" discuss how the hypothetical 
immune-resistant virus (nicknamed CAPS) was crippling trade and travel, sending the global economy into 

freefall. 

It just so happens that a professor from Impérial College London recently warned the coronavirus has the 
same kill rate as the Spanish flu, which claimed the lives of 20-50 million people in 1918. 
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World Figures 

| Currency. 

British Pound GBP (£) 




Year. 

2017 



2017 

1 Population: 

66 million 

22 

0.9 

7.4 billion 

Surface: 

244,820 sq. km. 

78 

0.2 

133 million sq. km. 

Density: 

268 inhabitants / sq. km. 

35 

487 

55 inhabitants/sq. km. 

Gross Domestfc Product 

$2.6 trillion 

6 

3.2 

$79 trillion 

GDP per capita: 

838,995 

33 

364 

$10,710 

Purchase Power Parity. 

$43,600 

35 

257 

$16,976 

Budget 

$1.1 trillion 

6 

4.2 

$26 trillion 

Miiïtary Budget 

$56 billion 

7 

3.2 

$1.7 trillion 

Imports: 

$603 billion 

5 

3.7 

$16 trillion 

Exports: 

$437 billion 

9 

2.6 

$17 trillion 


Forecast2025 

Population: 

•w 15 million 

70 

0.2 

v 6.9 billion 

Density: 

▼ 59 inhabitants / sq. km. 

103 

116 

■w 51 inhabitants/sq. km. 

Gross Domestic Product 

w S197 billion 

47 

0.3 

w $65 trillion 

GDP per capita: 

w $13,602 

59 

144 

▼ $9,421 

Purchase Power Parity: 

▼ S9.068 

98 

78 

▼ $11,634 

Mifttary Budget 

$1.4 billion 

69 

0.1 

■w $1.2 trillion 


United Kingdom Orders 



•. United Kingdom orders 1992-2019 

llll] Vewfull report Chart indudes 401 orders with United Kingdom as importer in 165 and 
exporter witti tne remaining 39 being national production orders. 
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United Nations 


A/res/70/i 


^ General Assembly 


Dislr.: General 
21 October2015 


Seventieth session 
Agenda items 1S and 116 


Resolution adopted by the General Assembly on 25 September 2015 

[without reference to a Main Committee ( 4/70/L. I)] 

70/1. Transforming our world: the 2030 Agenda for 
Sustainable Development 

The General Assembly 

Adopts the following outcome document of the United Nations summit for the 
adoption of the post-2015 development agenda: 

Transforming our world: the 2030 Agenda for Sustainable 
Development 

Preamble 

This Agenda is a plan of action for people, planct and prosperity. It also seeks 
to strengthen universal peace in larger freedom. We recognize that eradicating 
poverty in ail its forms and dimensions, including extreme poverty, is the grcatest 
global challenge and an indispensable requirement for sustainable development. 

AU countries and ail stakeholders, acting in collaborative partnership, will 
implcment this plan. We are rcsolved to free the human race from the tyranny of 
poverty and want and to heal and secure our planet. We are determined to take the 
bold and transformative steps which arc urgcntly needed to shift the world on to a 
sustainable and résilient path. As we embark on this collective journey, we pledge 
that no one will be left behind. 

The 17 Sustainable Development Goals and 169 targets which we are 
announcing today demonstrate the scale and ambition of this new universal Agenda. 
They seek to build on the Millennium Development Goals and complété what they 
did not achieve. They seek to realize the human rights of ail and to achieve gender 
equality and the empowerment of ail women and girls. They are integrated and 
indivisible and balance the three dimensions of sustainable development: the 
économie, social and cnvironmental. 

The Goals and targets will stimulate action over the next IS years in areas of 
critical importance for humanity and the planet. 
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The Georgia Guidestones are a granité monument erected in 1980 in Elbert County, Georgia, in the United 
States. A set of 10 guidelines is inscribed on the structure in eight modem languages and a shorter message 
is inscribed at the top of the structure in four ancient language scripts. 

The monument stands at an approximate élévation of 750 feet (230 m) above sea level, about 90 miles 











(140 km) east of Atlanta, 45 miles (72 km) from Athens, Georgia and 9 miles (14 km) north of the center of the 

city of Elberton. 

One slab stands in the center, with four arranged around it. A capstone lies on top of the five slabs, which 
are astronomically aligned. An additional stone tablet, which is set in the ground a short distance to the west 
of the structure, provides some notes on the history and purpose of the guidestones. The structure is 
sometimes referred to as an "American Stonehenge".[1 ] The monument is 19 feet 3 inches (5.87 m) tall, 
made from six granité slabs weighing 237,746 pounds (107,840 kg) in ail.[2] The anonymity of the 
guidestones' authors and their apparent advocacy of population control, eugenics, 
and internationalism hâve made them a target for controversy and conspiracy theory. 

In June 1979, a man using the pseudonym Robert C. Christian approached the Elberton Granité Finishing 
Company on behalf of "a small group of loyal Americans", and commissioned the structure. Christian 
explained that the stones would function as a compass, calendar and clock, and should be capable of 
withstanding catastrophic events. Joe Fendley of Elberton Granité assumed that Christian was "a nut" and 
attempted to discourage him by giving a quote several times higher than any project the company had 
taken, explaining that the guidestones would require additional tools and consultants. Christian accepted the 
quote.When arranging payment, Christian explained that he represented a group which had been planning 
the guidestones for 20 years, and which intended to remain anonymous. 

Christian delivered a scale model of the guidestones and ten pages of specifications.[2] The five-acre[2] (2 ha) 
land was apparently purchased by Christian on October 1,1979,[3][4][non-primary source needed] from 
farm owner Wayne Mullinex.[2] Mullinex and his children were given lifetime cattle grazing rights on the 
guidestones site.[2] The monument was unveiled on March 22,1980, before an audience variously described 
as 100[5] or 400 people.[2] Christian later transferred ownership ofthe land and the guidestones to Elbert 

County. 

In 2008, the stones were defaced with polyuréthane paint and graffiti with slogans such as "Death to the new 
world order".[6] Wired magazine called the defacement "the first serious act of vandalism in the guidestones' 
history".[2] In September 2014, an employée ofthe Elbert County maintenance department contacted 
the Fédéral Bureau of Investigation when the stones were vandalized with graffiti induding the phrase "I 

Am Isis, goddess of love".[7] 

Description 

A message consisting of a set of ten guidelines or principles is engraved on the Georgia Guidestones[8] in 
eight different languages, one language on each face ofthe four large upright stones. Moving dockwise 

around the structure from due north, these languages 
are: English, Spanish, Swahili, Hindi, Flebrew, Arabie, Traditional Chinese, and Russian. 

Maintain humanity under 500,000,000 in perpétuai balance with nature. 

Guide reproduction wisely — improving fitness and diversity. 

Unité humanity with a living new language. 

Rule passion — faith — tradition — and ail things with tempered reason. 

Protect people and nations with fair laws and just courts. 

Let ail nations rule internally resolving external disputes in a world court. 

Avoid petty laws and useless officiais. 

Balance personal rights with social duties. 

Prize truth — beauty — love — seeking harmony with the infinité. 

Be not a cancer on the earth — Leave room for nature — Leave room for nature. 

A few feet to the west ofthe monument, an additional granité ledger has been set level with the ground. This 
tablet identifies the structure and the languages used on it, lists various facts about the size, weight, and 
astronomical features ofthe stones, the date it was installed, and the sponsors ofthe project. It also speaks 


ot a nme capsuie Dunea unaer une taoiet, Dut spaces on tne stone reservea Tor ninng in tne aates on wmcn 
the capsule was buried and is to be opened hâve not been inscribed, so it is uncertain if the time capsule 

was put in place. 

The complété text of the explanatory tablet is detailed below. The tablet is somewhat inconsistent with 
respect to punctuation, and misspells the word "pseudonym". The original spelling, punctuation, and line 
breaks in the text hâve been preserved in the transcription which follows (letter case is not). At the top 

center of the tablet is written: 


The Georgia Guidestones 
Center cluster erected March 22,1980 
Immediately below this is the outline of a square, inside which is written: 

Let these be guidestones to an Age of Reason 

Around the edges of the square are written translations to four ancient languages, one per edge. Starting 
from the top and proceeding clockwise, they are: Babylonian (in cuneiform script), Classical 
Greek, Sanskrit and Ancient Egyptian (in hieroglyphs). 

The guidestones' "Astronomie Features" 

Undated instructions for the site's time capsule 
On the left side of the tablet is the following column of text: 

Astronomie Features 

1. Channel through stone 
indicates celestial pôle 

2. Horizontal slot indicates 
annual travel of sun 

3. Sunbeam through capstone 
marks noontime throughout 
the year 

Author: R.C. Christian 
(a pseudonyn) [sic] 

Sponsors: A small group 
of Americans who seek 
the Age of Reason 
Time Capsule 

Placed six feet below this spot 
On 

To be opened on 

The words appear as shown under the time capsule heading; no dates are engraved. 

On the right side of the tablet is the following column of text (metric conversions added): 

PHYSICAL DATA 

1. OVERALL HEIGHT - 19 FEET 3 INCHES [5.87 m]. 

2. TOTAL WEIGHT - 237,746 POUNDS [107,840 kg]. 

3. FOUR MAJOR STONES ARE 16 FEET, 

FOUR INCHES [4.98 m] HIGH, EACH WEIGHING 
AN AVERAGE OF 42,437 POUNDS [19,249 kg]. 

4. CENTER STONE IS 16 FEET, FOUR- 
INCHES [4.98 m] HIGH, WEIGHS 20,957 

POUNDS [9,506 kg]. 

5. CAPSTONE IS 9-FEET, 8-INCHES [2.95 m] 

LONG, 6-FEET, 6-INCHES [1.98 m] WIDE; 

1-FOOT, 7-INCHES [0.48 m] THICK. WEIGHS 
24,832 POUNDS [11,264 kg]. 

6. SUPPORT STONES (BASES) 7-FEET, 

4 INCHES [2.24 m] LONG 2-FEET [0.61 m] WIDE. 

1 FOOT, 4-INCHES [0.41 m] THICK, EACH 
WEIGHING AN AVERAGE OF 4,875 
POUNDS [2,211 kg]. 

7. SUPPORT STONE (BASE) 4-FEET, 

2% INCHES [1.28 m] LONG, 2-FEET, 2-INCHES [0.66 m] 

WIDE, 1-FOOT, 7-INCHES [0.48 m] THICK. 
ia/ci/^ut o ~im Dm iMnc ri ooq Uni 


VVI_IVJIII C- t ! \J ! I UUINL/J [ I l\^J, 

8. 951 CUBIC FEET [26.9 m 3 ] GRANITE. 

9. GRANITE QUARRIED FROM PYRAMID 
QUARRIES LOCATED 3 MILES [5 km] WEST 

OF ELBERTON, GEORGIA. 

Below the two columns of text is written the caption "GUIDESTONE LANGUAGES", with a diagram of the 
granité slab layout beneath it. The names of eight modem languages are inscribed along the long edges of 
the projecting rectangles, one per edge. Starting from due north and moving clockwise around so that the 

upper edge of the northeast rectangle is listed first, they 
are English, Spanish, Swahili, Hindi, Hebrew, Arabie, Chinese, and Russian. At the bottom center of the tablet 

is the following text: 

Additional information available at Elberton Granité Muséum & Exhibit 


The four outer stones are oriented to mark the limits of the 18.6 year lunar déclination cycle.[9] The center 
column features a hole drilled at an angle from one side to the other, through which can be seen the North 
Star, a star whose position changes only very gradually over time. The same pillar has a slot carved through it 
which is aligned with the Sun's solstices and equinoxes. A 7/8in (22 mm) aperture in the capstone allows a ray 
of sun to pass through at noon each day, shining a beam on the center stone indicating the day of the year. 

[ 2 ] 





Centerfor health security (Videos) https://www.youtube.com/user/biosecur... Leading US health experts 
predicted coronavirus could kill 65million people in a year - in chilling warning three months BEFORE the 

outbreak in China 

https://www.dailymail.co.uk/health/ar... The Real Umbrella Corp: Wuhan Ultra Biohazard Lab Was Studying 

"The World's Most Dangerous Pathogens" 

https://www.zerohedge.eom/economics/r... 56 Million Chinese On Lockdown As Virus Spreads To Australia, 
Malaysia https://www.zerohedge.eom/political/5... China Suddenly Increases Death Toll By Over 60% As Virus 
Jumps To Europe https://www.zerohedge.com/geopolitica... With Wuhan virus genetic code in hand, 
scientists begin work on a vaccine https://www.reuters.com/article/us-ch... China built a lab to study SARS 
and Ebola in Wuhan - and US biosafety experts warned in 2017 that a virus could 'escape' the facility that's 

become key in fighting the outbreak 

https://www.dailymail.co.uk/health/ar... BILL AND MELINDA GATES FOUNDATION &OTHERS PREDICTED UP 
TO 65 MILLION DEATHS VIA CORONAVIRUS - IN SIMULATION RAN 3 MONTHS AGO! 
https://www.infowars.com/bill-and-mel... 

Event 201 http://www.centerforhealthsecurity.or... 




23 January 2020 : 02:04am 
The headlines strewn across TV land are claiming : 

"The new mystery virus in China is adapting and mutating and no known drug works against it." 

The symptoms they daim are respiratory symptoms, fever, coughs, shortness of breath, difficulties in 
breathing, and add, but those symptoms could also mean you hâve caught a common cold or the flu. 
Given the timing as China préparés for the New Year, it looks like they are attempting to shut down China 
under Martial Law. Given the current tensions in the Middle East, China could be preparing for war, either in 
a défensive stand or possibly an offensive move. Not forgetting militaries are also preparing for the coming 
financial crash with the aim to take full control over the populations as the severity of it begins to take hold. 
Back in February of 2017, Nature put out this story titled "Inside the Chinese lab poised to study world's most 
dangerous pathogens Maximum-security biolab is part of plan to build network of BSL-4 facilities across 
China". That research lab is in Wuhan, China. Just a coincidence this is ail happening now? 

A laboratory in Wuhan is on the cusp of being deared to work with the world's most dangerous pathogens. 
The move is part of a plan to build between five and seven biosafety level-4 (BSL-4) labs across the Chinese 
mainland by 2025, and has generated much excitement, as well as some concerns. 

The Man Behind The Global Coronavirus Pandémie 

Some scientists outside China worry about pathogens escaping, and the addition of a biological dimension to 
geopolitical tensions between China and other nations. But Chinese microbiologists are celebrating their 
entrance to the elite cadre empowered to wrestle with the world's greatest biological threats. 

Espionage at the centre of outbreak : 

Did China Steal Coronavirus From Canada And Weaponise It? 

One family known to be involved in the weaponisation of pharmaceuticals is the Hoffman-La Roche family of 
Switzerland who are alchemists involved in Chemical warfare on society. Roche Applied Science a division of 
Hoffman-La Roche researches molecular genetics and cell biology which they use for weaponising their 
pharmaceuticals. Fritz Hoffmann-La Roche was the founder of the company. His grandson who died in 2015 
was Luc Hoffman and he was a French Knight of the Légion of Honour and his son André Hoffmann is the 

current head of Hoffmann-La Roche. 

The Rocco and Roche families are a military bloodline of France, Switzerland, Italy, and the UK. These clans 
likely originate from the Petreia gentile clan of ancient Rome which was involved in the military. The 
Rochefoucauld, Rochechouart, Roche, and Rocco families ail hâve similar origins. The Latin word Petra 
means rock as Roche is a French word for rock and Rocca is an Italian word for rock and also refers to a 
fortress. These clans are evil, militant, and stubborn. In France there are the ancient Rochefoucauld and 
Rochechouart families which are both about a 1000 years old. Both families hâve been involved with the 
military and the Holy See. The Rochefoucauld family is very large with various family branches. The House of 
Rochechouart were involved with the Crusades, Hundred Years War, and the Napoleonic Wars. Marquis 
Aimery de Rochechouart is a top member of this family and Duke Charles-Emmanuel de Rochechouart the 

16th Duke of Mortemart is the head of this nobility. 

In Profile : Sir Paul Gordon Fildes, Expert In Biological Warfare 
Cancer Epidémie Due To The Introduction Of Viruses Through Vaccinations, SV-40 On Trial 
WHO Mémos 1972 Explains How To Turn Vaccines Into A Means Of Killing 
In the early days of the Wuhan coronavirus outbreak, Chinese officiais arrested citizens they accused of 
spreading rumours about the illness online. Journalists hâve also reported being detained and threatened by 
Chinese authorities while covering the outbreak. Experts are now faulting the Chinese government for its 

harsh crackdown on the flow of information about the virus. 

Visit Business Insider's homepage for more stories. 

As the Wuhan coronavirus death toll rose to at least 18 on Thursday, the Chinese government is facing 
questions over its vice grip on the flow of information in the early days of the outbreak. 

In earlyjanuary, the Wuhan police said they had arrested eight people accused of spreading "rumours" 
about what was then a mysterious pneumonia causing serious complications in patients. 

When the coronavirus made national headlines, more and more journalists began to describe being 
detained or threatened with arrest by Chinese authorities while reporting on the outbreak. 

The Wuhan outbreak immediately harked back to the SARS épidémie in the early 2000s, which the Chinese 
government tried to cover up. The two viruses are in the same family, which also includes the common cold 

and pneumonia, but Wuhan so far is much milder than SARS. 

While the government was almost immediately fortheoming with the international community about this 
outbreak, its actions in suppressing information at home hâve left some experts concerned that it made the 



situation worse than it might hâve been. 

https://www.businessinsider.com/china-information-crackdown-on-wuhan-c oronavirus-2020-1 

Bill Gates 

[Coronavirus isolated from humans, patent timeline] 


If that does not trigger, then read this : 

Disdosed herein is a newly isolated human coronavirus (SARS-CoV), the causative agent of severe acute 
respiratory syndrome (SARS). Also provided are the nucleic acid sequence of the SARS-CoV genome and the 
amino acid sequences of the SARS-CoV open reading frames, as well as methods of using these molécules to 
detect a SARS-CoV and detect infections therewith. Immune stimulatory compositions are also provided, 

along with methods of their use. 

Timeline 

Application US10/822,904 events 

2003- 04-25 - Priority to US46592703P 

2004-04-12 - Application filed by Centers of Disease Control and Prévention (Department of Health and 

Human Services) 

2004- 04-12 - Priority to US10/822,904 
2007-05-22 - Application granted 

2007-05-22 - Publication of US7220852B1 

2007-06-28 - Assigned to THE GOVERNMENT OF THE UNITED STATES OF AMERICA AS REPRESENTED BY THE 
SECRETARY OF THE DEPARTMENT OF HEALTH AND HUMAN SERVICES, CENTERS FOR DISEASE CONTROL AND 

PREVENTION 

2020-01-22 - Application status is Expired - Fee Related 
2024-04-12 - Anticipated expiration 
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Related Applications External links : USPTO, USPTO Assignment Espacenet Global Dossier Discuss 

Page 1/72 
Zoom 100% 

[Coronavirus isolated from humans, patent timeline] 


Coronavirus is a Patented Virus 

Below is a quick list of patents which deal with this 'new' coronavirus. There is a pretty recent patent as of 
July 4th, 2019 with this coronavirus. We know how most of these viruses are lab created and this provides 

some more reach or information to research. 

• CORONAVIRUS PROTEINS AND ANTIGENS Publication number: 20160339097 Abstract: Disclosed herein are 
embodiments of a method for collecting, extracting or eluting proteins and antigens from cells infected with 
coronavirus. The coronavirus may be a porcine coronavirus, such as porcine épidémie diarrhoea virus (PEDV) 

or porcine delta coronavirus (PDCoV). Also disclosed are embodiments of a composition comprising the 
coronavirus proteins and antigens, and embodiments of a method of using such a composition. Applications 
for the composition include, but are not limited to, use in the préparation of antibodies against the proteins 
and antigens, use as reference markers for coronavirus proteins, and/or use in an immunogenic 
composition, such as in a vaccine composition. Type: Application Filed: August4, 2016 Publication date: 
November 24, 2016 Applicant: MJ Biologics, Inc. Inventor: Byoung-Kwan Kim 

• CORONAVIRUS PROTEINS AND ANTIGENS Publication number: 20190202868 Abstract: Disclosed herein are 
embodiments of a method for collecting, extracting or eluting proteins and antigens from cells infected with 





coronavirus. i ne coronavirus may De a porcine coronavirus, sucn as porcine epiaemic aiarrnoea virus (Ktuvj 
or porcine delta coronavirus (PDCoV). Also disclosed are embodiments of a composition comprising the 
coronavirus proteins and antigens, and embodiments of a method of using such a composition. Applications 
for the composition include, but are not limited to, use in the préparation of antibodies against the proteins 
and antigens, use as reference markers for coronavirus proteins, and/or use in an immunogenic 
composition, such as in a vaccine composition. Type: Application Filed: March 15, 2019 Publication date: July 
4, 2019 Applicant: Phibro Animal Health Corporation Inventor: Byoung-Kwan Kim 
• Coronavirus proteins and antigens Patent number: 10280199 Abstract: Disclosed herein are embodiments 
of a method for collecting, extracting or eluting proteins and antigens from cells infected with coronavirus. 
The coronavirus may be a porcine coronavirus, such as porcine épidémie diarrhoea virus (PEDV) or porcine 
delta coronavirus (PDCoV). Also disclosed are embodiments of a composition comprising the coronavirus 
proteins and antigens, and embodiments of a method of using such a composition. Applications for the 
composition include, but are not limited to, use in the préparation of antibodies against the proteins and 
antigens, use as reference markers for coronavirus proteins, and/or use in an immunogenic composition, 
such as in a vaccine composition. Type: Grant Filed: August 4, 2016 Date of Patent: May 7, 2019 Assignée: 

Phibro Animal Health Corporation Inventor: Byoung-Kwan Kim 
• Vaccine compositions and methods of treating coronavirus infection Publication number: 20060286124 
Abstract: The présent disclosure relates to compositions and methods for treating or preventing coronavirus 
infections. For example, compositions are provided that comprise a coronavirus S protein or N protein, 
fragment, or variant thereof, capable of eliciting a protective humoral and/or cell-mediated immune 
response, which compositions are useful for treating or preventing infection by coronavirus, such as the 
causative agent of SARS. Also, coronavirus S protein and N protein immunogen compositions are provided 
that include an adjuvant, such as Proteosome or Protollin, which may be used for treating or preventing 
infection caused by a coronavirus, such as a SARS coronavirus. Type: Application Filed: June 30, 2005 
Publication date: December21,2006 Applicant: ID Biomédical Corporation ofQuebec Inventors: David Burt, 

Mark Reddish, Mary Hu, George Lowell, David Jones 

• Uncharacterised ORF3 in SARS-coronavirus is a cyclic-AMP-dependent kinase and a targetfor SARS 
therapy Publication number: 20050276818 Abstract: The présent invention relates to novel methods for 
identifying antiviral agents which selectively interfère with viral proteins that cause the unique infectivity 
activity of the SARS-coronavirus in comparison to other non-SARS strains of coronavirus. In particular, the 

présent invention relates to screening assays that identify agents which selectively inhibit cyclic-AMP 
dépendent protein kinase activity of the SARS-coronavirus ORF3. The présent invention also relates to 
screening assays that identify agents which selectively inhibit the interaction between SARS-coronavirus 
cyclic-AMP dépendent protein kinase and a calcium dépendent targeting molécule. Therefore the agents 
identified using the assays of the invention may hâve utility as antiviral agents. The présent invention also 
relates to treatments for sever acute respiratory syndrome caused by a coronavirus, and particularly to 
treatments that affect the infectivity activity of the SARS-coronavirus. Type: Application Filed: May 17, 2005 
Publication date: December 15, 2005 Inventors: Adam Godzik, Sergey Sikora 

• Uncharacterised ORF3 in SARS-coronavirus is a cyclic-AMP-dependent kinase and a targetfor SARS 
therapy Patent number: 7504205 Abstract: The présent invention relates to novel methods for identifying 
antiviral agents which selectively interfère with viral proteins that cause the unique infectivity activity of the 

SARS-coronavirus in comparison to other non-SARS strains of coronavirus. In particular, the présent 
invention relates to screening assays that identify agents which selectively inhibit cyclic-AMP dépendent 
protein kinase activity of the SARS-coronavirus ORF3. The présent invention also relates to screening assays 
that identify agents which selectively inhibit the interaction between SARS-coronavirus cyclic-AMP dépendent 
protein kinase and a calcium dépendent targeting molécule. Therefore the agents identified using the assays 
of the invention may hâve utility as antiviral agents. The présent invention also relates to treatments for 
sever acute respiratory syndrome caused by a coronavirus, and particularly to treatments that affect the 
infectivity activity of the SARS-coronavirus. Type: Grant Filed: May 17, 2005 Date of Patent: March 17, 2009 
Assignée: The Burnham Institute Inventors: Adam Godzik, Sergey Sikora 
• Inactivated canine coronavirus vaccine Patent number: 4567042 Abstract: An efficacious parenterally 
administered inactivated canine coronavirus vaccine which provides systemic, humoral protection and also 
protection of the intestinal tract in dogs from infection by virulent canine coronavirus is produced. A method 
for propagation ofthe canine coronavirus and its atténuation and a method of evaluating the effectiveness 
of a canine coronavirus vaccine in canines is also disclosed. Type: Grant Filed: June 7,1984 Date of Patent: 
January 28,1986 Assignée: American Home Products Corporation Inventors: William M. Acree, Bobby 

Edwards, John W. Black 

• CANINE RESPIRATORY CORONAVIRUS (CRCV) SPIKE PROTEIN, POLYMERASE AND 
HEMAGGLUTININ/ESTERASE Publication number: 20090081780 Abstract: A canine respiratory coronavirus 
(CRCV) that is présent in the respiratory tract of dogs with canine infectious respiratory disease and which 
has a low level of homology to the enteric canine coronavirus, but which has a high level of homology to ail 
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Filed: September 26, 2008 Publication date: March 26, 2009 Applicant: The Royal Veterinary College 
lnventors:John Brownlie, Victoria Jane Chalker, Kerstin Erles 
• PEPTIDE COMPOUNDS FOR DETECTING OR INHIBITING SARS CORONAVIRUS AND APPLICATION 
THEREOF Publication number: 20100304363 Abstract: Disdosed herein are peptide compounds and the 
application thereof to the détection and inhibition of SARS coronavirus. Composed of dipeptides, the 
compounds for detecting and inhibiting SARS coronavirus can be readily synthesised and produced at low 
cost. In addition, they can be stored safely for a long period of time. The dipeptide compounds are useful as 
inhibitors of SARS coronavirus as well as acting as excellent capturing materials of SARS coronavirus. Type: 

Application Filed: May 26, 2010 Publication date: December 2, 2010 Applicant: ELECTRONICS AND 
TELECOMMUNICATIONS RESEARCH INSTITUTE Inventors: Soo-Hyung LEE, Hyo-Bong Hong, Tao-Wan Kim, 

Myung-Ae Chung, Sung-Woo Sohn, Seoung-Min Yoo 

• Canine Respiratory Coronavirus (Crcv) Spike Protein, Polymerase and Hemagglutinin/Esterase Publication 
number: 20070248616 Abstract: A canine respiratory coronavirus (CRCV) that is présent in the respiratory 
tract of dogs with canine infectious respiratory disease and which has a low level of homology to the enteric 
canine coronavirus, but which has a high level of homology to ail bovine coronavirus strains (e.g. Quebec and 
LY138) and human coronavirus strain OC43. The CRCV spike, polymerase and hemagglutinin/esterase cDNA 
and protein partial sequences are listed in FIGS. (1) to (4), (13) and (14). Type: Application Filed: July 1, 2003 
Publication date: October 25, 2007 Inventors: John Brownlie, Victoria Chalker, Kerstin Erles 

• Canine respiratory coronavirus (CRCV) spike protein Patent number: 7981427 Abstract: A canine respiratory 
coronavirus (CRCV) that is présent in the respiratory tract of dogs with canine infectious respiratory disease 

and which has a low level of homology to the enteric canine coronavirus, but which has a high level of 
homology to ail bovine coronavirus strains (e.g., Quebec and LY138) and human coronavirus strain OC43. 
Type: Grant Filed: September 26, 2008 Date of Patent: July 19, 2011 Assignée: The Royal Veterinary College 

Inventors: John Brownlie, Victoria Jane Chalker, Kerstin Erles 

• Methods and compositions for infectious cDNA of SARS coronavirus Publication number: 20060240530 
Abstract: The présent invention provides a cDNA of a severe acute respiratory syndrome (SARS) coronavirus, 
recombinant SARS coronavirus vectors, and SARS coronavirus replicon partides. Also provided are methods 
of making the compositions of this invention and methods of using the compositions as immunogens and/or 

vaccines and/or to express heterologous nudeic acids. Type: Application Filed: January 19, 2006 Publication 
date: October 26, 2006 Inventors: Ralph Baric, Rhonda Roberts, Boyd Yount, Kristopher Curtis 
• Compositions and methods for detecting severe acute respiratory syndrome coronavirus Publication 
number: 20050095582 Abstract: The invention provides compositions and methods for detecting the 
presence of SARS-coronavirus, for screening anti-SARS coronavirus agents and vaccines, and for reducing 
infection with plus-strand RNA viruses such as SARS-coronavirus. Type: Application Filed: November 3, 2003 
Publication date: May 5, 2005 Applicants: Diagnostic Hybrids, Inc., Health Research Incorporated Inventors: 
Laura Gillim-Ross, Jill Taylor, David Scholl, David Wentworth, Joseph Jollick Compositions and Methods for 
Detecting Severe Acute Respiratory Syndrome Coronavirus Publication number: 20080076115 Abstract: The 
invention provides compositions and methods for detecting the presence of SARS-coronavirus, for screening 
anti-SARS coronavirus agents and vaccines, and for reducing infection with plus-strand RNA viruses such as 
SARS-coronavirus. Type: Application Filed: November 3, 2004 Publication date: March 27, 2008 Inventors: 
David R. Scholl, Joseph D. Jollick, Laura Gillim-Ross, Jill Taylor, David E. Wentworth 

• Compositions And Methods For Detecting Severe Acute Respiratory Syndrome Coronavirus Publication 
number: 20110223659 Abstract: The invention provides compositions and methods for detecting the 

presence of SARS-coronavirus, for screening anti-SARS coronavirus agents and vaccines, and for reducing 
infection with plus-strand RNA viruses such as SARS-coronavirus. Type: Application Filed: December 7, 2010 
Publication date: September 15, 2011 Inventors: David R. Scholl, Joseph D. Jollick, Laura Gillim-Ross, Jill Taylor, 

David E. Wentworth 

• Ribozyme to deave coronavirus gene Publication number: 20100273997 Abstract: Provided is a ribozyme to 

cleave a coronavirus gene and a therapeutic agent for a coronavirus infectious disease. A common base 
sequence in coronaviruses such as SARS-CoV and MHV was searched to design a ribozyme induding a base 
sequence complementary thereto. Moreover, a therapeutic agent for a coronavirus infectious disease 
induding such ribozyme was obtained. Type: Application Filed: August 9, 2006 Publication date: October 28, 
2010 Inventors: Noboru Fukuda, Takahiro Ueno, Akiko Fukushima, Kazumichi Kuroda 

• Compositions and methods for treating coronavirus infection and SARS Publication number: 20050002901 

Abstract: The présent invention provides methods of treating a coronavirus infection, and methods of 
reducing viral load, or reducing the time to viral clearance, or reducing morbidity or mortality in the dinical 
outcomes, in patients suffering from a coronavirus infection. The présent invention further provides 
methods of reducing the risk that an individual will develop a pathological coronavirus infection, that has 
clinical sequelae. The présent invention further provides methods of reducing the risk that an individual will 
develop SARS. The présent invention further provides methods of treating SARS. The methods generally 
involve administering a therapeuticallv effective amount of a Type I or Type III interferon receptor agonist 



and/or a Type II interferon receptor agonist for the treatment of a coronavirus infection. Type: Application 
Filed: March 30, 2004 Publication date: January 6, 2005 Inventor: Lawrence Blatt 

• FUSION PROTEINS OF RECOMBINANT SARS CORONAVIRUS STRUCTURAL PROTEINS, THEIR PRODUCTION 
AND USES Publication number: 20100150923 Abstract: Fusion proteins of recombinant SARS coronavirus 
structural proteins, their production and uses are provided. An optimised SARS coronavirus S protein gene 

which can be highly expressed in the mammalian cell strains and SARS coronavirus S protein variants 
comprising délétion, modification or mutation amino acids 318-510 corresponding to SARS coronavirus S 
protein are also provided. Type: Application Filed:June 13, 2006 Publication date:June 17, 2010 Applicant: 
Chinese Academy of Medical Sciences, Institute of Basic Medical Sciences Inventors: Chengyu Jiang, Feng 

Guo, Shuan Rao, Bing Guan, Yi Huan, Peng Yang 

• Civet animal model System for Severe Acute Respiratory Syndrome (SARS) coronavirus infection and uses 
thereof Publication number: 20060123499 Abstract: The présent invention is directed towards the use of the 

masked palm civet Paguma larvata ("civet") as an animal model System for SARS, and is based on the novel 
démonstration of the présent invention that civets may be infected with exogenous coronavirus, and that 
such infection produces SARS-like symptoms in these infected animais. The présent invention is directed to a 
civet model System for the study of the infection, réplication, and clinical effects of exogenously introduced 
human SARS-CoV coronavirus strains, civet SARS-CoV-like coronavirus strains, or variants or dérivatives 
thereof, and to the development of vaccines (or other methods of prévention) or treatment of infection or 
transmission to other civets or humans of these human SARS-CoV coronavirus strains, civet SARS-CoV-like 
coronavirus strains, or variants or dérivatives thereof. Type: Application Filed: December 6, 2004 Publication 
date:June 8, 2006 Inventors: Donglai Wu, Xiangang Kong, Qingwen Meng, Yonggang Liu, Yuntao Guan, 
Xunnan Yin, Mouping Wang, Changwen Li, Ming Liao, Chao-an Xin, Jinding Chen, Changchun Tu, Hua Xuan, 

Yedong Yu 

• METHODS AND COMPOSITIONS FOR CORONAVIRUS DIAGNOSTICS AND THERAPEUTICS Publication 
number: 20160238601 Abstract: The présent invention provides methods and compositions for detecting a 
coronavirus in a sample and identifying the subgroup of the coronavirus in the sample. Type: Application 
Filed: October 14, 2014 Publication date: August 18, 2016 Inventors: Ralph Baric, Sudhakar Agnihothram, 

Boyd Yount 
Chronology 
1890 

Bovine coronavirus and canine respiratory coronavirus diverged from a common ancestor in 1951. Bovine 
coronavirus and human coronavirus OC43 diverged in 1899. Bovine coronavirus diverged from the equine 
coronavirus species at the end of the 18th century. Another estimate suggests that human coronavirus OC43 

diverged from bovine coronavirus in 1890. 

1986 

The most closely related bat coronovirus and the SARS coronavirus diverged in 1986. A path of évolution of 
the SARS virus and keen relationship with bats hâve been proposed. The authors suggest that the 
coronaviruses hâve been coevolved with bats for a long time and the ancestors of SARS virus first infected 
the species of the genus Hipposideridae, subsequently spread to species of the Rhinolophidae and then to 

civets, and finally to humans. 

2003 

Coronaviruses primarily infect the upper respiratory and gastrointestinal tract of mammals and birds. 
Currently there are seven known strains of Coronaviruses that infect humans. Coronaviruses are believed to 
cause a significant percentage of ail common colds in human adults and children. Coronaviruses cause colds 
with major symptoms, e.g. fever, throat swollen adenoids, in humans primarily in the winter and early spring 
seasons. Coronaviruses can cause pneumonia, either direct viral pneumonia or a secondary bacterial 
pneumonia, and bronchitis, either direct viral bronchitis or a secondary bacterial bronchitis. The much 
publicised human coronavirus discovered in 2003, SARS-CoV which causes severe acute respiratory 
syndrome (SARS), has a unique pathogenesis because it causes both upper and lower respiratory tract 
infections. The significance and économie impact of coronaviruses as causative agents of the common cold 
are hard to assess because, unlike rhinoviruses (another common cold virus), human coronaviruses are 

difficult to grow in the laboratory. 

2003 

Coronaviruses were discovered in the 1960s; the earliest ones discovered were infectious bronchitis virus in 
chickens and two viruses from the nasal cavities of human patients with the common cold that were 
subsequently named human coronavirus 229E and human coronavirus OC43. Other members of this family 
hâve since been identified, induding SARS-CoV in 2003, HCoV NL63 in 2004, HKU1 in 2005, MERS-CoV in 
2012, and 2019-nCoV in 2019; most of these hâve been involved in serious respiratory tract infections. 

2003 

In 2003, following the outbreak of severe acute respiratory syndrome (SARS) which had begun the prior year 
in Asia, and secondary cases elsewhere in the world, the World Health Organisation (WHO) issued a press 



release stating that a novel coronavirus identified by a number of laboratories was the causative agent for 
SARS. The virus was officially named the SARS coronavirus (SARS-CoV). Over 8,000 people were infected, 

about 10% of whom died. 

September 2012 

In September 2012, a new type of coronavirus was identified, initially called Novel Coronavirus 2012, and 
now officially named Middle East respiratory syndrome coronavirus (MERS-CoV). The World Health 
Organisation issued a global alert soon after. The WHO update on 28 September 2012 stated that the virus 
did not seem to pass easily from person to person. However, on 12 May 2013, a case of human-to-human 
transmission in France was confirmed by the French Ministry of Social Affairs and Health. In addition, cases 
of human-to-human transmission hâve been reported by the Ministry of Health in Tunisia. Two confirmed 
cases involved people who seemed to hâve caught the disease from their late father, who became ill after a 
visit to Qatar and Saudi Arabia. Despite this, it appears that the virus has trouble spreading from human to 
human, as most individuals who are infected do not transmit the virus. By 30 October 2013, there were 124 
cases and 52 deaths in Saudi Arabia. After the Dutch Erasmus Medical Centre sequenced the virus, the virus 
was given a new name, Human Coronavirus-Erasmus Medical Centre (HCoV-EMC). The final name for the 
virus is Middle East respiratory syndrome coronavirus (MERS-CoV). In May 2014, the only two United States 
cases of MERS-CoV infection were recorded, both occurring in healthcare workers who worked in Saudi 
Arabia and then traveled to the U.S. One was treated in Indiana and one in Florida. Both of these individuals 
were hospitalised temporarily and then discharged. In May 2015, an outbreak of MERS-CoV occurred in the 
Republic of Korea, when a man who had traveled to the Middle East, visited 4 different hospitals in the Séoul 
area to treat his illness. This caused one of the largest outbreaks of MERS-CoV outside of the Middle East. As 
of December 2019, 2,468 cases of MERS-CoV infection had been confirmed by laboratory tests, 851 of which 

were fatal, a mortality rate of approximately 34.5%. 

December 2019 

On 31 December 2019, a novel strain of coronavirus, officially designated as 2019-nCoV by the World Health 
Organisation, was reported in Wuhan, China. By 24January 2020, 25 deaths hâve been reported and 547 
confirmed cases. The Wuhan strain has been identified as a new strain of Betacoronavirus from group 2B 
with an -70% genetic similarity to the SARS-CoV. The virus was suspected to hâve originated in snakes, but 

many leading researchers disagree with this conclusion. 

Further Study 

WHO Mémos 1972 Explains How To Turn Vaccines Into A Means Of Killing 
WHO représentative addresses China's new virus outbreak 
Vaccine Adjuvant Squalene, Is It Safe For Elderly Patients? 

Bill And Melinda Gates, GAVI, Vaccines And ARK, Absolute Return For Kids 
Developing ASchool Emergency Response Plan Guidance For Governors And Head-Teachers 
MI5, Peel Park Primary School, 2009 Contingency Drill And Purves Ali 
Holistic Doctors Mysterious Deaths, They Uncovered Cancer Agent In Vaccines 
Cancers, Tumours, Autism, Diabètes, What Is Really Going On? 

Cancer Epidémie Due To The Introduction Of Viruses Through Vaccinations, SV-40 On Trial 
In 2012 Donald Trump Attacked The Vaccination Program Stating Vaccines Cause Autism 

Professor Martin Gore CBE Dies In Minutes After Yellow Fever Vaccination 
The Liberty Protection Safeguards Give AuthorityTo Kidnap Anyone Into Custody 
Whooping Cough Returns In High Vaccinated Areas 
Forcing Vaccinations Through The Déniai Of Education, 900 Students Suspended 
Medicating For The Slave Mentality : Society Of Behavioural Medicine 










How Viral Pandémie Benefits The 
Globalist Agenda 
Wednesday, 29 January 2020 
05:09 Brandon Smith 


The world today suffers from highly fragile économie and geopolitical conditions. This is not news to most 
people in the liberty movement that hâve been tracking the downward spiral for years, but it is news to a 
majority of average Americans who rarely venture to get in-depth information on any issue. The fact of the 
matter is, even though there are millions of us who are aware of the danger, we are still in a minority. 
This créâtes a serious set of frustrations. When the common citizen is oblivious to the existence of a threat, 
trying to explain to them the source of that threat becomes a waste of time. How can they see the root of 

the problem iftheydon't even knowthe problem is there? 

Yes, the world is on the verge of a violent sea-change, but this is not the most important issue. The most 
important issue is that this precarious situation is not the product of random chance, simple greed, base 
human frailty or an "overly complex" System as mainstream experts will predictably daim; it is a deliberately 
engineered chaos box designed to serve the interests of a select few. 

The globalist agenda is complicated in design but simple in its goals: Order out of chaos. Create or exploit 
every crisis to manipulate the public into consenting. But consent for what? 

As Richard N. Gardner, former deputy assistant Secretary of State for International Organizations under 
Kennedy and Johnson, and a member of the Trilatéral Commission, wrote in the April, 1974 issue of the 
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World Order': 

"In short, the 'house of world order' will hâve to be built from the bottom up rather than from the top down. 
It will look like a great 'booming, buzzing confusion,' to use William James' famous description of reality, but 
an end run around national sovereignty, eroding it piece by piece, will accomplish much more than the old- 

fashioned frontal assault." 

Global pandémie, whether a natural event or deliberately engineered, actually serves the purposes of the 
globalist establishment in a number of ways. First and foremost, it is a superb distraction. The general public, 
overcome with fears of an invisible force of nature that can possibly kill them at any moment, will probably 
forget ail about the much bigger threat to their life, liberty and future - the subséquent collapse of the 
massive ’Everything Bubble’ and the globalist "solution" that a pandémie can trigger. 

The coronavirus is only a moderate threat in comparison to économie crisis. That said, I want to confront a 
few issues concerning the virus itself before we get to the économie question. 

Virus Disinformation 

I hâve seen a lot of delusional assumptions and outright disinformation being spread by people in regards to 
this potential pandémie. First, the notion that it was caused by Chinese citizens "eating bats" or being 
exposed to a live animal market is rather ridiculous. We've seen NO hard evidence whatsoever that this is 
true, and I believe the narrative is a cover for the fact that the city of Wuhan where the virus outbreak began 

is the home of not one but TWO level 4 biohazard labs. 

I hâve a hard time ignoringthe strange "coincidence" of the high level biohazard labs in Wuhan infavorof 
the idea that the virus was launched by chance due to the odd diets of central Chinese people. Given the 
evidence it appears that the coronavirus was gestated in a lab, not in someone's bat and snake soup. In 
2017, scientists outside of China warned that these labs were not secure and that a virus might escape one 

of the facilities. 

I would use the term "escape" loosely, as there is a possibility that this event was created intentionally. The 
virus itself has certain hallmarks of being engineered (including its long dormant period without visible 
symptoms) and the current strain is probably derived from the one the Chinese stole a year ago from a lab in 

Winnipeg, Canada. 

But it gets even weirder. 

Only three months ago, John Hopkins, the Bill and Melinda Gates Foundation and the World Economie Forum 
(a hive of self-professed globalists) ran a "pandémie simulation" called "Event 201" specifically focused on 
Coronavirus. Not Ebola, or Swine Flu or even Avian Flu - but CORONAVIRUS. The simulation features the 
spread of coronavirus in South America, blamed on animal to human transmission (pigs). The conclusion of 
the exercise was that national governments were nowhere near ready, scoring 40 out of 100 on their 
preparedness scale. The simulation projected over 65 million deaths worldwide. 

Event 201 played out almost exactly as it has been in China today. Some very disingenuous or perhaps 
rather stupid people hâve been arguing that this kind of thing is "normal", claiming that we are "lucky" that 
the elites hâve been running simulations in advance in order to "save us" from a coronavirus outbreak. I 
assert that Event 201 was not a simulation but a war-game to study the possible outcomes of an event the 
globalists already knew was coming. Set aside the fact that before almost every major crisis event and 
terrorist attack for the past few décades authorities were running simulations for that exact event right 
before it happened; does anyone really believe that Event 201 is pure coincidence? 

Another false assumption that needs to be addressed is the idea that a viral threat will not strike the West, or 
at least, not the US. This odd bias is one that I don't think most cultures except Americans suffer from; the 
belief that they are untouchable and that the System will always avert crisis. From the responses I hâve been 
seeing lately many Americans are living in a fantasy world. Even now, the investment world is placing full 
stock and hope in the prédiction that the Fédéral Reserve will step in to disrupt any économie downturn 

related to the pandémie. 

Even if the Fed intended to intervene, why would anyone be naive enough to believe the central bank can do 
anything about how a viral outbreak damages the economy? Central banks can do nothing but create debt, 

and debt will not beat back the coronavirus. 

In terms of delusional optimism on the pandémie itself, the arguments range from "screening of travelers is 
too comprehensive to allow the virus to spread here" and "as long as the virus destroys China, who cares...?" 

This is a narrow view of the situation. 

The screening process is terrible, and usually involves basic questions which can be evaded with lies. But 

beyond that, the virus is 

already here. It was circulating through China for at least a few weeks before it was ever addressed by 
eovernment authorities or the CDC. It also is reoorted to be asvmDtomatic. which means it remains dormant. 



yet also contagious, for up to two weeks before symptoms become visible. This is a far worse scénario than 
the ebola scare in 2014, in that the coronavirus is able to hide effectively. The only thing that can be done to 
slow the spread is to shut down ALL international travel, which the CDC and the WHO hâve no intention of 
doing right now, not that it matters anymore with over 110 suspected cases in the US already. 

So, let's be realistic. If the virus is as communicable as the CDC and independent scientists daim, then we will 

see the effects here in America. 

Never Let A Good Crisis Go To Waste... 

But what do globalists hâve to gain directly from a coronavirus pandémie beyond simple chaos that can be 

exploited? 

Interestingly, a représentative from Johnson and Johnson, one of the companies that may end up designing a 
"vaccine" for the Cronavirus, suggested during Event 201 that a "centralized" global économie authority in 
charge of funding and procuring vaccines for various nations in crisis was an option for solving the 

pandémie. 

Gee, that sounds strangely similar to what globalists hâve been demanding for many years now, and the 
pandémie just happens to offer a perfect excuse for the création of such a one-world financial authority. 
They might daim that such a System would be temporary according to the life of the pandémie, but this will 

be a lie. 

In terms of the économie effects, even if the virus were to stay primarily in China, the Chinese economy is, in 
basic terms, the largest in the world; it is the biggest exporter/importer and it is central to the now 
interdependent global economy. If China's economy goes down, even for a short time, this will send 
shockwaves through ail other national économies and supply lines. 

In May of last year I published an article titled 'Globalists Only Need One More Major Event To Finish 

Sabotaging The Economy'. To summarize the situation: 

The globalist establishment has created the largest financial bubble in modem history through central bank 
stimulus, inflating a highly unstable artificial rally in markets while also creating new highs in national debt, 
corporate debt and consumer debt. The économie fundamentals hâve been sending alarms for the past two 
years, and the ’Everything Bubble' is showing signs of implosion. It is only a matter of time before the farce 
collapses by itself. The globalists need scapegoats, but they also need an event or wave of events so 
distracting that people will not be able to discern what really happened. 

The reason why globalists want a collapse is simple - They need crisis in order to manipulate the masses into 
accepting total centralization, a global monetary System and global governance. They are also rabid believers 
in eugenics and population réduction. At the very least, a global pandémie is a useful happenstance for 
them; but the timing of the coronavirus event and their highly accurate "simulation" only three months ago 
also suggests their potential involvement, as it cornes right as the implosion of the Everything Bubble was 

accelerating. 

Consider this: Even if a pandémie does not kill a large number of people, it still disrupts international travel, it 
disrupts exports and imports, it disrupts consumer behavior and retail sales, and it disrupts domestic trade. 
If it does kill a large number of people, and if the Chinese government's response is any indication, it could 
resuit in global martial law. With many économies including the US economy already in a precarious 
balancing act of historié debt vs. crashing demand and useless central bank repo market intervention, there 

is little chance that the System can withstand such a tsunami. 

Make no mistake, the crash has already begun, whether the virus hits the US hard or not. The only question 
is, will this be the trigger event that accelerates the collapse process that is already in motion? 

I took my time in publishing this article because I believed it was important to first watch the Chinese, CDC 
and WHO response to the virus. If they dealt with the situation quickly then there was a chance that it would 
hâve only minor influence on the financial System. They did not deal with the situation quickly or decisively. 

In fact, over 5 million people left the Hubei région of China before active quarantine and treatment 
procedures began. The situation has spiraled out of control in China and it is clear that the government is 
now lying through its teeth about the number of sick and dead. 

I would not be surprised if we discover in the next two weeks that the death tally is in the thousands, and the 
sickness rate is actually in the hundreds of thousands. The fact that China has now quarantined over 50 
million people in 16 cities suggests the danger is much higher than they hâve admitted. If this is the case, 
then at the very least, the Chinese economy is about to take a massive hit. If the virus doesn't spread, the 

économie damage will. 



Pandémie Smokescreen, Economie Collapse And "Climate Change" 

Look at it this way - The US and China are still currently in the middle of a trade war. The Phase 1 deal was 
always a joke, because it demands that China quadruple its purchases from the US within the next 1 -2 years. 
This was never going to happen, but the false hope (along with corporate stock buybacks) lifted global stocks 
out of reversai. Now, there is no chance that China will meet the requirements of the Phase 1 deal and that 
will soon become évident, as China's economy will grind down underthe weight of the pandémie. 

If Trump continues tariffs against a nation in the State of a viral emergency he will look like a monster (which 
I believe is hisjob as a globalist puppet pretendingto be a conservative nationalist). In the meantime, global 
trade becomes muddled and the last structural supports of the System snap in half. 

With global supply Unes frozen and travel eventually restricted, trade will stall. There is no way around this. 
This is not just about China, it is about ail nations. And, ultimately, this is not even about the coronavirus, it is 
about the financial time bomb that the globalist establishment created. It is about our économie 
interdependency and the house of cards we hâve become. In the wake of calamity, the globalists will call for 
even MORE interdependency. They will daim tragedy struck because we were not "centralized enough". 

Another advantage of the viral crisis is that the establishment will undoubtedly blâme the "climate change" 
and "global warming" hoax for its impetus. Even though there is absolutely no concrète evidence linking 
human carbon émissions to climate change or viral outbreaks, given enough public fear globalists will 
attempt to link the three things together as if it is a proven fact. Not only will they hâve a rationale for an 
économie collapse THEY created, but they can also présent a virus engineered by humans in a lab as an "act 
of nature", and use it as a rationale for implementing carbon Controls 

In the next issue of my Wild Bunch Dispatch Newsletter I will be outlining solutions and preparedness 
options for surviving a pandémie scénario; ail is not lost if this event does accelerate as the globalists 
predicted in their Event 201 model. It is still hard to say with certainty, but this appears to be the "black 
swan" that the globalists were waitingfor (or planning) ail along. Remaining vigilant in terms of the 
pandémie is recommended, but do not forget about the économie disaster that will inevitably follow as the 

coronavirus continues to spread. 
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Coronavirus: Britons evacuated from 
Wuhan arrive at quarantine facility 

O 31 January 2020 f O * Ei < Share 

Coronavirus outbreak 



LEON NEAUGETTY IMAGES 


Coaches carrying Bntish evacuees from Wuhan were escorted by police and ambulances as they left RAF 
Brize Norton for Arrowe Park Hospital on the Wrrai 


Britons evacuated from coronavirus-hit Wuhan hâve arrived at a hospital in 
the Wirral where they will spend the next 14 days in quarantine. 

Aconvoy of coaches arrived at Arrowe Park Hospital shortly after 19:15 GMT 



Moderna Announces Funding Award from CEPI to Accelerate Development of 
Messenger RNA (mRNA) Vaccine Against Novel Coronavirus 


January 23,2020 at 9:15 AM EST 
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CAMBRIDGE, Mass.--(BUSINESS WIRE)-Jan. 23,2020-- Moderna, Inc., (Nasdaq: MRNA) a clinical stage biotechnology company pioneering messenger 
RNA (mRNA) therapeutics and vaccines to create a new génération of transformative medicines for patients, and the Coalition for Epidémie Preparedness 
Innovations (CEPI), today announced a new collaboration to develop an mRNA vaccine against the novel coronavirus (2019-nCoV). 

Under the terms of the agreement, Moderna will manufacture an mRNA vaccine against 2019-nCoV, whîch will be funded by CEPI. The Vaccine Research 
Center (VRC) of the National Institute of Allergy and Infectious Diseases (NIAID), part of NIH, collaborated with Moderna to design the vaccine. NIAID will 
conduct IND-enabling studies and a Phase 1 clinical study in the U.S. 

Over the past four years Moderna has had six positive Phase 1 clinical readouts in its prophylactic vaccines modality and moved two additional programs 
into development Moderna’s technology platform, fully integrated manufacturing site and development expérience, combined with a multi-year 
relationship with the NI H, including exploring ways to respond to public health threats, allows for the rapid identification and advancement of a vaccine 
candidate against 2019-nCoV. 

"Moderna's commitment to global public health is aligned with CEPI's vision of creating a world in which épidémies are no longer a threat to humanity," said 
Richard Hatchett M.D., CEO of CEPI. “We are pleased with the pace of our combined response to the emerging threat of the novel coronavirus. Through 
our partnership with Moderna and the NIH, we hope to speed the development of a vaccine against the coronavirus and help to alleviate the burden of 


About Moderna 

Moderna is advancing messenger RNA (mRNA) science to create a newclass of transformative medicines for patients. mRNA medicines are designed to 
direct the body’s cells to produce intracellular, membrane or secreted proteins that hâve a therapeutic or préventive benefit with the potential to address a 
broad spectrum of diseases. Moderna’s platform builds on continuous advances in basic and applied mRNA science, delivery technology and 
manufacturing, providing the Company the capability to pursue in parallel a robust pipeline of new development candidates. Moderna is developing 
therapeutics and vaccines for infectious diseases, immuno-oncology, rare diseases, cardiovascular diseases, and autoimmune and inflammatory diseases, 
independently and with strategie collaborators. 

Headquartered in Cambridge, Mass., Moderna currently has strategie alliances for development programs with AstraZeneca, Pic. (NASDAQ: AZN) and 
Merck, Inc. (NASDAQ: MRK), as well as the Defense Advanced Research Projects Agency (NASDAQ: DARPA), an agency of the U.S. Department of 
Defense and the Biomédical Advanced Research and Development Authority (BARDA), a division of the Office of the Assistant Secretary for Preparedness 
and Response (ASPR) within the U.S. Department of Health and Human Services (HHS). Moderna has been named a top biopharmaceutical employer by 
Science for the past five years. To learn more, visit www.modernatx.com. 

Spécial Note Regarding Forward-Looking Statements 

This press release contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, as amended including, 
the Company's intention to develop a potential vaccine for novel Coronavirus; the intent to obtain funding from CEPI for such development; and the time 
expected for such development In some cases, forward-looking statements can be identified by terminology such as “will,” “may,” “should,” “experts,” 
“intends,” “plans,” “aims," “anticipâtes,” "believes,” “estimâtes,” "predicts,” “potential,” “continue,” or the négative of these terms or other comparable 
terminology, although not ail forward-looking statements contain these words. The forward-looking statements in this press release are neither promises 
nor guarantees, and you should not place undue reliance on these forward-looking statements because they involve known and unknown risks, 
uncertainties, and other factors, many of which are beyond Moderna’s control and which could cause actual results to differ materially from those 
expressed or implied by these forward-looking statements. These risks, uncertainties, and other factors include, among others: the execution of final 
definitive agreements between the Company and CEPI; the fart that there has never been a commercial product utilizing mRNA technology approved for 
use; the fart that the rapid response technology in use by Moderna is being developed and implemented; the fart that fundingfor such project has not yet 
been received by the Company and those risks and uncertainties descri bed under the heading “Risk Factors" in Moderna’s most recent Annual Report on 
Form 10-K filed with the U.S. Securities and Exchange Commission (SEC) and in subséquent filings made by Moderna with the SEC, which are available on 
the SEC's website at www.secgov. Except as required by law, Moderna disclaims any intention or responsibility for updating or revising any forward- 
looking statements contained in this press release in the event of new information, future developments or otherwise. These forward-looking statements 
are based on Moderna’s current expectations and speak only as of the date hereof. 


1 “Coronavirus.” World Health Organization, https://www.who.int/health-topics/coronavirus. 

2 "2019 Novel Coronavirus, Wuhan, China.” Centers for Disease Control and Prévention, https://www.cdc.gov/coronavirus/2019-nCoV/index.html. 


Vaccine for the China virus—the planet is the guinea pig for a vast experiment 

Jan26byJon Rappoport 
byjon Rappoport 
January 26,2020 

The US National Institutes of Health (NIH) is launching a rush program to develop a vaccine against the China 

coronavirus. 

The goal? Hâve a vaccine ready for human testing in an unprecedented 90 days. 

NIH is partnering with a US vaccine company, Moderna, Inc. 

The vaccine is a new type called RNA. According to Reuters ("With Wuhan virus genetic code in hand, 
scientists begin work on a vaccine,"Jan 24, 2020), "[these are] vaccines based on ribonudeic acid (RNA)—a 
Chemical messenger that contains instructions for making proteins." 

The PHG Foundation/University of Cambridge explains further: "Unlike a normal vaccine, RNA vaccines work 
by introducing an mRNA sequence (the molécule which tells cells what to build) which is coded for a disease 
spécifie antigen [virus]; once produced within the body, the antigen [virus] is recognised by the immune 

System, preparing it to fight the real thing." 

Let's hâve a look at Moderna (twitter), the company that will be making and testing the new RNA vaccine 
against the China coronavirus. Its website States, in a January 23rd press release: "Moderna Announces 
Funding Award from CEPI to Accelerate Development of Messenger RNA (mRNA) Vaccine Against Novel 

Coronavirus". 

Funded by CEPI. Who is that? (twitter) Its website States: "CEPI is a innovative global partnership between 
public, private, philanthropie, and civil society organisations. We're working together to accelerate the 
development of vaccines against emerging infectious diseases and enable équitable access to these vaccines 

for people during outbreaks." 

A more relevant quote: "CEPI was founded in Davos by the governments of Norway and India, the Bill & 
Melinda Gates Foundation, the Wellcome Trust, and the World Economie Forum." 

Bill Gates. Doesn't that send your trust and faith rocketing up into the sky? 

There is more. Going backto the Moderna Inc. website — atthe bottom of the press release referenced 
above, we find a VERY interesting statement, in a section titled, "Spécial Note Regarding Forward-Looking 
Statements": "...there has never been a commercial product utilizing mRNA technology approved for use..." 
And there you hâve it. The vaccine that is being tapped by the US government... under its National Institutes 
of Health...through drug company Moderna...HAS NEVER BEEN USED ON THE PUBLIC BEFORE. IT IS NOT 

LICENSED FOR PUBLIC USE. 
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AND THIS IS THE TYPE OF VACCINE BEING RUSHED INTO EXISTENCE IN 90 DAYS. 

What in the world could possibly go wrong? 

One way to find out is to unleash it on millions of people, stand back, and see. 

The PHG Foundation at the University of Cambridge gives us a substantial due: "... better understanding of 
[RNA] vaccine adverse effects is needed - these can include inflammation or autoimmune reactions." 
Autoimmune reactions—the human immune System attacks healthy éléments and processes of the body 

itself. The body goes to war with itself. 

l'm sure you would volunteer for a test run of the vaccine, right? You would certainly offer up your child for a 

grand experiment, wouldn'tyou? 

And if you're a doctor reading this, you'll definitely inject the vaccine into unsuspecting patients, won't you? 

Conscience is such an annoyance, isn't it? 

ISN'T IT? 

Don't you want to hâve the whole world as your guinea pig? 
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CommoD Stock 

This is the initial public offering of 3hares of our common stock. Prior to this offering, there has been no public market for our common stock. We are 
selling shares of our common stock. The initial public offering price of our common stock is expected to be between S and S per 

We hâve applied to list our common stock on the Nasdaq Global Select Market under the symbol “MRNA.” 

We are an “emerging growth company" as that term is used in the Jumpstart Our Business Startups Act of 2012, or the JOBS Act, and, as such, we hâve 
elected to comply with certain reduced public company reporting requirements for this prospectus and future filing3. 


Investing in our common stock involves risks. See “ Risk Factors ” on page 16. 
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OUR MISSION 

Deliver on the promise ofmRNA science to create 
a new génération of transformative medicines 
for patients. 
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whether or not participating in this offering, mav be required to deliver a prospectus. This delivery requirement is in addition to the obligation of dealers 
to deliver a prospectus when acting as undenvriters and with respect to their un3old allotments or subscriptions. 

You should rely only on the information contained in this prospectus or in any free wnting prospectus we file with the Securities and Exchange 
Commission, or the SEC. Neither we nor the undenvriters hâve authorized anyone to provide you with information other than that contained in this 
prospectus or any free writing prospectus prepared by or on behalf of us or to which we hâve referred you. We take no responsibihty for, and can 
provide no assurance as to the reliability of, any other information that others mav give you. We and the undenvriters are offering to sell, and seeking 
offers to buy, common stock only in jurisdictions where offers and sales are permitted. The information contained in this prospectus is accurate only as 
of the date on the front cover page of this prospectus, or other earlier date stated in this prospectus, regardless of the time of deliver,' of this prospectus 
or of any sale of our common stock. 


the price of our common stock to décliné, and negatively impact our ability to fund operations. 
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We attempt to distribute our technology, biology-, execution and financing risks across a nide variety of therapeutic areas, disease States, programs, 
and technologies. However, our assessment of, and approach to, risk may not be comprehensive or effectively avoid delays or faüures in one or more 
of our programs or modaliti.es. Faüures in one or more of our programs or modalities could adversely impact other programs or modatiti.es in our 
pipeline and hâve a material adverse impact on our business, results of operations and ability to fund our business. 

We are creating a new category of medicines based on mRNA, to improve the lives of patients. From lhe beginning, we designed our strategy and 
operations to realize frie full potential value and impact of mRNA over a long time horizon across a broad array of human diseases. We hâve made 
investments in our platform, infrastructure, and clinical capabilities that hâve enabled us to establish a pipeline of 2 1 programs in development, 1 0 of 
which are in clinical studies. As our development candidates and investigational medicines progres3, we or others may détermine: that certain of our risk 
allocation decisions were incorrect or insufficient; that we made platform level technology mistakes; that individual programs or our mRNA science in 
general has technology or biology risks that were unknown or underappreciated; that our choices on hotv to develop our infrastructure to support our 
scale will resuit in an inability to manufacture our products for clinical trials or otherwise impair our manufacturing; or that we hâve allocated resources 
in such a tvay that large investments are not recovered and capital allocation is not subject to rapid re-direction. Alt ofthese risks may relate to our 
current and future programs sharing similar science (including mRNA science) and infrastructure, and in the event material decisions in any of these 
areas tum out to hâve been incorrect or under-optimized, we may expérience a material adverse impact on our business and ability to fund our 
operations and we may never realize what we believe is the potential of mRNA. 


No mRNA drug has been approved in this new potential category of medicines, and may never be approved as a resuit of efforts by others or us. 
mRNA drug development has substantiel clinical development and regulatory risks due to the novel and unprecedented nature of this new category 
of medicines. 

As a potential new category' of medicines, no mRNA medicines hâve been approved to date by the FDA or other regulatory' agency'. Successful 
discovery' and development of mRNA medicines by either us or our strategie collaborators is highly uncertain and dépends on numerous factors, many 
of which are beyond our or their conlrol. We hâve made and w'ill continue to make a sériés of business decisions and take calculated risks to advance our 
development efforts and pipeline, including those related to mRNA technology', delivery technology', and manufacturing processes which may be shown 
to be incorrect based on further w'ork by us, our strategie collaborators, or others. To date, there has never been a Phase 3 trial or a commercialized 
prcduct in which mRNA is the primary active ingrédient. Our mRNA medicines that appear promising in the earlv phases of development mav fail to 
advance, expérience delays in the clinic, expérience clinical holds, or fail to reach the market for many reasons, including: 

• discovery' efforts at identifying potential mRNA medicines may not be successful; 

• nonclinical or preclinical study results may show potential mRNA medicines to be less effective than desired or to hâve harmful or problematic 
side effects; 

• clinical trial results may show' the mRNA medicines to be less effective than expected (e.g., a clinical trial could fail to meet one or more 
endpoint(s)) or to hâve unacceptable side effects or toxicities; 

• adverse effect3 in any one of our clinical programs or adverse effects relating to our mRNA, or lipid nanoparticles, or LNPs, may lead to delays in 
or termination of one or more of our programs; 

• the insufficient ability of our translational models to reduce risk or predict outcomes in humans, particularly given that each component of our 
investigational medicines and development candidates, may hâve a dépendent or independent effect on safety', tolerability, and efficacv, which 
may, among other thing3, be species-dependent; 

• manufacturing failures or insufficient 3upply of cGMP materials for clinical trials, or higher than expected cost could delay or set back clinical 
trials, or make mRNA based medicines commercially unattractive; 
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PROSPECTUS SUMMARY 

This summary highlights information contained elsewhere in this prospectus and does not conlain ail of the information that you should consider in 
makingyour investment decision. Before investing in our common stock, you should carefully read this entire prospectus, including our 
Consolidatedftnancial statements and the related notes included elsewhere in this prospectus. You should also consider, among other things, the 
matters described under “Risk Factors " and “Management 's Discussion and Analysis of Financial Condition and Results of Operations, ’’ in each 
case appearing elsewhere in this prospectus. Unless the context otherwise requires, the terms “Modema, " “the Company, ’’ “we, " "us, " and “ our ” 
in this prospectus refer to Modema, Inc. and its Consolidated subsidiaries. See “Réorganisation" for further information regarding the Company ’s 
2016 réorganisation. 


OverView 

We are creating a new category' of transformative medicines based on messenger RNA, or mRNA, to improve the lives of patients. From the 
beginning, we designed our strategy and operations to realize the full potential value and impact of mRNA over a long time horizon across a broad 
array of human diseases. We built and continue to invest in a platform to advance the technological frontier of mRNA medicines. We made and 
continue to make forward investments in scalable infrastructure and capabüities to pursue a pipeline of potential medicines that reflect the breadth 
of the mRNA opportunity. Since we nominated our first program in late 2014, w'e and our strategie collaborators hâve advanced in parallel a 
diverse development pipeline of 21 programs, of which 10 hâve entered clinical studies and another 3 hâve open INDs. Our therapeutic and vaccine 
development programs span infectious diseases, oncologv, cardiovascular diseases, and rare genetic diseases. We hâve assembled an exceptional 
team of approximately' 680 employées and hâve established strategie alliances with leading biopharmaceutical companies, including AstraZeneca, 
Merck & Co., and Vertex Pharmaceuticals, as well as govemment-sponsored and private organizations focused on global health initiatives, 
including Biomédical Advanced Research and Development Authority, or BARDA, Defense Advanced Research Projects Agency, or DARPA, and 
the Sjll & Melinda Gates Foundation. As of September 30, 2018, we hâve raised over $2.6 bflhon in total funding from our strategie collaborators 
and investors, and hâve cash, cash équivalents, and investments of $ 1 .2 billion. As w'e unlock the inhérent advantages of mRNA, we aim to address 
as many diseases and impact as many patients as our technology', talent, and capital permit. 


mRNA, the software of life 

mRNA transfers the instructions stored in DNA to make the proteins required in every living cell. Our approach i3 to use mRNA medicines to 
instruct a patients own cells to produce proteins that could prevent, treat, or cure disease. A 3chematic of the central rôle of mRNA in making 
proteins is shown in the figure below. 
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MANAGEMENT S DISCUSSION AND ANALYSIS OF 
FINANCIAL CONDITION AND RESULTS OF OPERATIONS 

You should read thefollowing discussion and analysis of our ftnancial condition and results of operations together with our Consolidatedfinancial 
statements and related notes and other financial information appearing elsewhere in this prospectus. Some of the information contained in this 
discussion and analysis or set forth elsewhere in this prospectus, including information with respect to our plans and strategy for our business and 
relatedfinancing includes forward-looking statements that involve risks and uncerlainties. As a resuit of many factors, including those factors set forth 
in the “Risk Factors " section of this prospectus, our actual results could differ mater ially from the results described in or implied by the forward- 
looking statements contained in the following discussion and analysis. 


OverView 

We are creating a new category of transformative medicines based on mRNAto improve the lives of patients. From the beginning, we designed our 
strategy' and operations to realize the full potential value and impact of mRNA over a long time horizon across a broad array' of human diseases. We bui 
and continue to invest in a platform to advance the technological frontier of mRNA medicines. We hâve made forward investments in scalable 
infrastructure and capabilities to pursue a pipeline of potential medicines that reflect the breadth of the mRNA opportunity. Since we nominated our fin 
program in late 2014, W'e and our strategie collaborators hâve advanced in parallel a diverse development pipeline of 21 programs, lOofw'hichhave 
entered clinical studies. Our therapeutic and vaccine development programs span infectious diseases, oncology, cardiovascular diseases, and rare geneti 
diseases. We hâve assembled an exceptional team of approximately 680 employées and hâve established strategie alliances with leading 
biopharmaceutical companies, including AstraZeneca, Merck & Co., or Merck, and Vertex Pharmaceuticals, or Vertex, as well a3 govemment-sponsore 
and private organizations focused on global health initiatives, including Biomédical Advanced Research and Development Authority, or BARDA, 
Defense Advanced Research Projects Agency, or DARPA, and the HP & Melinda Gates Foundation. As of September 30, 2018, we hâve raised over 
$2.6 billion in total funding from our strategie collaborators and investors, and hâve cash, cash équivalents, and investments of $1.2 billion. As w'e 
unlock the inhérent advantages of mRNA, we aim to address as many diseases and impact as many' patients as our technology', talent, and capital permi 

The broad potential applications of mRNA medicines hâve led us to raise significant capital and adopt a long-term approach to capital allocation that 
balances near-term risks and long-term value création. From inception to September 30, 2018 w'e hâve raised over $2.6 billion in total funding from a 
w'ide range of strategie sources, including $0.8 billion in upfront payments, milestone payments and option exercise payments from AstraZeneca, Merc 
Alexion Pharma Holdings, or Alexion, and Vertex, and S 1.8 billion of financing from equity investors. We use this capital to fund operations and 












investing activities across research for technology création, drug discovery and clinical development programs, infrastructure and capabilities to enable 
the Research Engine and Early Development Engine (which includes our manufacturing fecility in Norwood), our digital infrastructure, création of our 
portfolio of intellectual property, and administrative support 

Since inception. we hâve incurred significant operating losses. Our net losses were S216.2 million and S255.9 million for die years ended December 31 
2016 and 2017, respectively, and $218.0 million and $243.3 million for the nine months ended September30, 2017 and 2018, respectively. As of 
December 31, 2017 and September 30, 2018, our accumulated déficit was $621.9 million and $865.2 million, respectively. We expect to continue to 
ineur significant expenses and operating losses for the foreseeable future. In addition, we anticipate that our expenses will increase significantly in 
connection with our ongoing activities, as we: 

• continue our platform research and drug discovery and development efforts; 

• conduct clinical studies for our investigational medicines; 

• manufacture clinical study materials and develop large-scale manufacturing capabilities; 
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The timing of revenue récognition is not directly correlated to the timing of cash receipts. Total deferred revenue related to our strategie alliances as of 
December 31,2016 and 2017 and September 30,2018, was $502.0 million, $339.7 million and $302.6 million, respectively. 

The following table summarizes collaboration revenue for the years ended December 3 1, 2016 and 2017 and the nine months ended September 30,20! 
and 2018 (in thousands): 


Collaboration revenue: 
AstraZeneca 
Merck 
Vertex 

Other 


Total collaboration revenue 


Year Ended December 31. 

2016 - 2017 

$ 32,427 $ 30,021 

47,708 62,895 

3,456 9,138 

17,191 74,365 

_754 555 

$ 101,536 S 176,974 


Nine Months Ended September 30, 

-^vT=- -iôiô- 


2017 - 2018 


$ 22,152 $ 33,16 

47,080 47,53 

6,775 8,99 

12,130 — 

421 — 

S SS,55S $ S9.69 


Collaboration revenue for the years ended December 31, 2016 and 2017 was generated primarily from our strategie alliances with AstraZeneca, Merck 
Vertex and Alexion. Our arrangements with Alexion were terminated in October 2017 and ail rights to mRNA researched, developed, or supplied as pa 
of the programs with Alexion reverted back to us. 

Grant revenue is generated primarily from contracts with DARPA, BARDA, and the H & Melinda Gates Foundation, to develop novel mRNA 
medicines. 


For further information on our revenue récognition policies, see “Critical accounting policies and significant judgments and estimâtes—Revenue 
récognition.” 

Our abilitv to generate revenue from 3ales of mRNA medicines and become profitable dépends upon our ability to successfully commercialize mRNA 
medicmes. For the foreseeable future, we do not expect revenue from product sales. To the extent that existing or potential future strategie alliances 
generate revenue, our revenue may vary due to manv uncertainties in the development of our mRNA medicines and other factors. We expect to incur 
losses for the foreseeable future, and we expect these losses to increase as we continue our research and development efforts. We expect our programs : 
mature and advance to later stage clinical development we expect expenses to increase and seek regulatory approvals for our investigational medicmes 
and begin to commercialize any approved mRNA medicines. 


Research and development expenses 

The nature of our business and primary focus of our activities generate a significant amount of research and development costs. Research and 
development expenses represent costs incurred bv us for the following: 

• cost to develop our platform; 

• discovery' efforts leading to development candidates; 

• clinical development costs for our programs; 

• cost to develop our manufacturing technology and infrastructure; and 

• digital infrastructure costs. 
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V. SYSTEMIC SECRETED THERAPEUTICS MODALITY OVERVIEW 

We designed our systemic secreted therapeutics modality to increase levels of desired secreted proteins in circulation or in contact with the extracellular 
environment in order to achieve a therapeutic effect in one or more tissues or cell types. The goal of this modality' is to provide secreted proteins, such 
as antibodies or enzyme replacement thérapies across a wide range of diseases, such as heart failure, infectious diseases, and rare genetic diseases. This 
modality has benefitted from our strategie alliances with AstraZeneca, DARPA, and the Bill & Melinda Gates Foundation. This modality' currently has 
three programs. 

Our pipeline for systemic secreted therapeutics is shown in the figure below. 



1 See section of the prospectus titled "Business—Third-Party Stratégie Alliances” for fund mg airangemeuts on clinical development. 
Abbreviations: AZ, AstraZeneca: O-GAL, alpha galactosidase. 


Systemic secreted therapeutics: Opportunity 

The ability to systemically deliver mRNA for a therapeutic effect would allow us to address a number of diseases of high unmet medical need. 
Systemically delivered, secreted therapeutics address conditions often treated with recombinant proteins that are typically administered to the blood 
stream. These current thérapies include, for example: 

• Enzyme replacement thérapies, or ERTs, for rare diseases; 

• Antibodies for membrane and extracellular soluble targets; and 

• Circulating modulation factors for common and rare diseases such as growth factors and insulin. 


Systemic secreted therapeutics: Product features 

Systemically delivered, secreted therapeutics, we believe, would allow us to target areas of biology that cannot be addressed usina recombinant proteins. 

Our potential advantages in these areas include: 

• mRNA can produce hard-to-make or complex secreted proteins. Some proteins, due to their folding requirements or complexity, are 
challenging to make using recombinant technologies, but can potentially be produced by human cells using administered mRNA. 

• Native post-translational modifications are possible through intracellular protein production using mRNA. mRNA administered to a human 
cell uses natural secretory pathways inside the cell to make and process the encoded protein. The resulting post-translational modifications, such 
as glycosylation, are human. With recombinant proteins, these post-translational modifications are native to the non-human cetl3 used for 
manufacture. These non-human po3t-translational modifications in recombinant proteins may lead to sub-optimal therapeutic outcomes, side 
effects, and increased immunogenicity. 

• mRNA can sustain production of proteins, which can increase expo sure to proteins with short half-lires. mRNA can lead to protein 
production by cells that can last from hours to days depending on design. This feature could increase the levels of short half-life proteins for 
therapeutic benefit. 
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OUR PIPELINE 

This section describes the pipeline that has emerged thus for from the combination of our strategy, our platform, our infrastructure, and the resourees we 
hâve amassed. Complété descriptions of our programs are found in the section of this prospectus titled “Business—Program Descriptions.” 

In late 2014, we nominated our first development candidate and today, hâve brought forward 21 development candidates, with 10 nevv in clinical trials 
on three different continents. More than 755 subjects hâve been dosed with our mRNA investigational medicines in clinical trials since December 2015. 
Our diverse pipeline comprises programs across six modalities and a broad range of therapeutic areas. A modality' is a group of potential mRNA 
medicines with shared product features, and the associated combination of mRNA technologies, delivery technologies, and manufacturing processes. 
Aspects of our pipeline hâve been supported through strategie alliances, including with AstraZeneca, Merck, and Vertex Pharmaceuticals, or Vertex, and 
govemment-sponsored organisations and phvate foundations focused on global health initiatives, including BARDA, DARPA, and the El & Melinda 
Gates Foundation. 

Our sélection process for advancing new development candidates reflects both program-specific considérations as well as portfolio-wide considérations. 
Program-specifîc criteria include, among other relevant foctors, the severity of the unmet medical need, the biology risk of our chosen target or disease, 
the feasibility' of clinical development, the costs of development, and the commercial opportunity'. Portfolio-wide considérations include the ability to 
demonstrate technical success for our platform components within a modality, thereby increasing the probability of success and leamings for subséquent 

Our pipeline as of October 2018 is shown below in two formats, with a cell map illustrating the diversity of biology addressed by our mRNA pipeline 
programs, and a traditional format that show's the current stages of development of our pipeline programs. We believe the 2 1 programs in our pipeline 
represent only an initial wave of potential development candidates, and that our platform over time may yield bolh multiple new programs w'ithin our 
existing modalities and the potential for multiple programs in new modalities. 
















Y. PROGRAM DESCRIPTIONS IN OUR SYSTEMIC SECRETED THERAPEUTICS MODALITY 


We designed our systemic secreted therapeutics modality to increase levels of desired proteins in circulation or in contact ivith the extracellular 
environment. We aim to use cells in the human bodv to produce proteins encoded by mRNAthat are secreted to achieve a therapeutic effect in one c 
more tissues or cell types. The goal of this modality is to provide secreted proteins, such as antibodies or enzyme replacement thérapies across a wic 
range of diseases, such as heart failure, infectious diseases, and rare genetic diseases. This modaiity has benefitted from our strategie alliances with 
AstraZeneca, DARPA, and the Hj| & Melinda Gates Foundation. 

This modaiity currently has three programs. Our pipeline for systemic secreted therapeutics is shown in the figure below. 



1 See section of the prospectus titled '‘Business—Tkird-Parîv Strategie Alliances'' for fundmg arrangements on clithcal development. 
Abbreviations: AZ, AstraZeneca; (X-GAL, alpha galactosidase 


Systemic secreted therapeutics modaiity': Opportunity 

The ability to systemically deliver mRNA for a therapeutic effect tvould allow us to address a number of diseases of high unmet medical need. 
Systemically delivered, secreted therapeutics address conditions often treated with recombinant proteins that are typically administered to the blood 
stream. These current thérapies include: 

• Enzyme replacement thérapies, or ERTs, for rare diseases; 

• Antibodies for membrane and extracellular soluble targets; and 

• Circulating modulation factors for common and rare diseases such as growth factors and insulin. 


Our approach 

Our systemic secreted therapeutics modaiity comprises programs where mRNAs instruct varions cells of the human body to 3ecrete proteins for 
therapeutic effect. For systemic therapeutic programs that utilize cell3 in the liver, the liver is a highly productive tissue for secreted protein producti 
The human liver can make tens of grams of proteins per day, well above the amounts necessary for the pharmacologie effect for virtually ail protein 
therapeutics. We hâve demonstrated that mRNA can make and secrete monoclonal antibodies and soluble modulating factors in non-human primate; 
These proteins made in non-human primates can exert their pharmacological activity by r binding to targets with biological effect. 

The antibody against Chikungunya virus is our first systemic secreted therapeutic for which we hâve fîled an IND. It will help us understand the 
fondamental relationship between mRNA dose and secreted protein production. The secreted human antibody' is also a protein complex, not ordmar: 
made by the liver, which will be a test case for making human proteins in liver normally made by other cell types. 

This modaiity also includes engineered proteins such as our Relaxin and PKU programs and is not limited to native forms of proteins. Recombinant 
protein therapeutics, which focus on secreted proteins, today generate over $200 billion in annual worldwide sales. 
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Alexion (Nasdaq: ALXN)—2014 Alliance in Rare Diseases 

In January' 2014, we entered into an Option Agreement and arelated Services and Collaboration Agreement, which we refer to as the 2014 Alexion 
Agreements, with Alexion Pharma Holding Unlimited Company (Alexion) to research, develop, and commercialize potential therapeutic mRNA 
medicines for the treatment of certain rare diseases. Pursuant to the 2014 Alexion Agreements, we granted certain licenses to Alexion and we provided 
specified research and manufacturing services pursuant to an agreed upon services plan. Under the 2014 Alexion Agreements, Alexion could hâve 
requested we provide additional services, at Alexion s expense, following the end of the research and évaluation period. Under the terms of the 2014 
Alexion Agreements, we received an upfront payment of $100.0 million from Alexion. On July 27, 2017, Alexion exercised its right to terminate the 
2014 Alexion Agreements without cause. At the time of termination, Alexion had not exercised any options to acquire rights to develop and 
commercialize any products. Upon the termination of the 2014 Alexion Agreements, ail rights to mRNA researched, developed, or supplied as a part of 
the programs under the 2014 Alexion Agreements reverted backto us. During the term ofthe 2014 Alexion Agreements, the parties were subjeetto 
certain exclusivity obligations. AdditionaUy, Alexion has made equity investments in us totaling $37.5 million through September 30, 2018. 

Strategie alliances with government organisations and foundations 

Defense Advanced Research Projects Agency (DARPA) 

In October 2013, DARPA awarded Modema up to approximately S25 million under Agreement No. W911NF-13-1-0417 to research and develop 
potential mRNA medicines as a part of DARPA s Autonomous Diagnostics to Enable Prévention and Therapeutics, or ADEPT, program, which is 
focused on assisting with the development of technologies to rapidly îdentify and respond to threats posed by natural and engineered diseases and 
toxins. As of October 31,2018, $19.7 million of the award amount has been funded. This award followed an initial award from DARPA of 
approximately' SI .4 million given in March 2013 under Agreement No. W31P4Q-13-1-0007. The DARPA awards hâve been deployed primarily in 
support of our vaccine and antibody programs to protect against Chikungunya infection. 
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Biomédical Advanced Research and Development Authority (BARDA) 

In September 2016, we received an award ofup to approximately $125 million under Agreement No. HHS0100201600029C from BARDA, a 
component ofthe Office ofthe Assistant Secretary for Preparedness and Response, or ASPR, within the U.S. Department of Health and Human 
Services, or HHS, to help fond our Zika vaccine program. Under the terms of the agreement with BARDA, an initial base award of approximately 
$8 million supported toxicology studies, a Phase 1 clinical trial, and associated manufacturing activities. AdditionaUy, four contract options were 
awarded under the agreement with BARDA. Three out of four of these options hâve been exercised, bringing the total current award to approximately 
$117 million to support an additional Phase 1 study of an improved Zika vaccine candidate, Phase 2 and Phase 3 clinical studies, as well as large-scale 
manufacturing for the Zilca vaccine. 

The B3j & Melinda Gates Foundation 

In January' 2016, we entered a global heahh project framework agreement with the Bill & Melinda Gates Foundation to advance mRNA-based 
development projects for varions infectious diseases. The Bill & Melinda Gates Foundation has committed up to $20.0 million in grant fur.chng to 
support our initial project related to the évaluation of antibody combinations in a preclinical setting as well as the conduct of a first-in-human Phase 1 
clinical trial of a potential mRNA medicine to help prevent human immunodeficiencv virus, or HIV, infections. Follow-on projects which could bring 
total potential funding under frie framework agreement up to $100.0 million (induding the HIV antibody project) to support the development of 
additional mRNA-based projects for various infectious diseases can be proposed and approved until the sixth anniversary of the framework agreement, 
subject to the terms of the framework agreement, including our obligation to grant to the Bill & Melinda Gates Foundation certain non-exclusive 
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MODERNA, INC. 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 
(including data related to unaudited periods) (continued) 

inception ofthe arrangement, we are at risk as to whether the strategie collaborator will choose to exercise the option. The évaluation of whether an 
option is substantive requires significant judgment. In determining if the option is substantive, we consider the overall objective of the arrangement, the 
benefit the third-party might obtain from the arrangement without exercising the option, the likelihood that the option will be exercised, or if the 
customer is required or compelled through significant incentive to exercise the option. When an option is considered substantive, we do not consider the 
option or item underlying the option to be a deliverable at inception of the arrangement and the associated option fee is not included in the allocable 
arrangement considération, assuming the option is not priced at a significant and incrémental discount. Conversely, if we détermine that an option is not 
substantive, we will consider the item underlying the option to be a deliverable at the inception of the arrangement and the associated option exercise fee 
is included in the allocable arrangement considération. In addition, if the price of the option includes a significant and incrémental discount, then the 
option is not considered substantive. 

At frie inception of an arrangement that includes milestone payments, we evaluate whether each milestone is substantive and at ri3k to both parties on 
the basis of the contingent nature of the milestone. This évaluation includes an assessment of whether: (i) the considération is commensurate with either 
our performance to achieve the milestone or the enhancement of the value of the delivered item(s) as a resuit of a spécifie outcome resulting from our 
performance to achieve the milestone: (ii) the considération relates solely to past performance; and (iii) the considération is reasonable relative to ail of 
the deliverables and payment terms within the arrangement. We evaluate fectors such as the scientific, clinical, regulaton', commercial, and other risks 
that must be overcome to achieve the respective milestone and the level of effort and investment required to achieve the respective milestone in making 
this assessment. There is considérable judgment involved in determining w hether a milestone satisfies ail of the criteria required to conclude that a 
milestone is substantive. If milestones are considered substantive, in accordance with FASB ASC Topic 605-28, Revenue Récognition—Milestone 
Method, revenue from milestone payments is recognized in its entirety upon successful accomplishment of the milestone. Conversely, upon achievement 
of a milestone that is not considered substantive, the corresponding amount earned is considered additional arrangement considération and allocated to 
the identified units of aceounting. Amounts allocated to any units of accounting for which performance has been partially completed are recognized, 
with a cumulative catch-up for the recognized portion of the unit of accounting when the payment is eamed. Revenue from commercial milestone 
payments will be accounted for as royalties and recorded as revenue upon achievement ofthe milestone, assuming ail other revenue récognition criteria 


We w'ill recognize royalty revenue in the period of sale of the related product(s), based on the underlying contract term3, provided that the reported sales 








are reuaoiy measuraoie ano we nave no remaining unoeuvereo eiemems. 


Grant Revenue 

Our contracts with the U-S. govemment's Défense Advanced Research Projects Agency (DARPA), Biomédical Advanced Research (BARDA), and the 
Bill & Melinda Gates Foundation (Gates Foundation) are contracts, providing for reimbursed costs, which mav include overhead and general and 
administrative costs as tvell as a related profit margin. We recognize revenue fiom these contracts as we perfcrm services under the arrangements so 
long as an agreement has been executed and the fees for the services are fixed or determinable, legally billable, and reasonably assured of collection. 
Recognized amounts reflect our performance under the agreements. We do not recognize revenue under these agreements for amounts related to contract 
periods where funding is not yet committed, as fees above committed funding thresholds would not be considered fixed or determinable, or reasonably 
assured of collection. Revenues and related expenses are presented gross in the Consolidated statements of operations as we hâve determined we are the 
primary obligor under the arrangements relative to the research and development services we perform as lead technical expert. 
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MODERNA, INC. 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 
(including data related to unaudited periods) (continued) 


Biomédical Advanced Research and Development Authority (BARDA) 

In September 2016, we received an award of up to $125.8 million under Agreement No. HHS0100201600029C from BARDA, a component of the 
Office of the Assistant Secretary for Preparedness and Response, or ASPR within the US. Department of Health and Human Services, or HHS, to help 
fond our Zita vaccine program. Under the ternis of the agreement with BARDA, an initial base award of $8.2 million supported toxicology studies, a 
Phase 1 clinical trial, and associated manufacturing activities. Contract options were available, for SI 17.6 million to support an additional Phase 1 study 
of an improved Zika vaccine candidate, Phase 2 and Phase 3 clinical studies, as well as large-scale manufacturing for the Zika vaccine. 

As ofDecember 31, 2017 and September 30, 2018 (unaudited), three ofthe four contract options had been exercised resulting in S117.3 milhonof 
available funding with an additional $8.5 million available if the final contract option is exercised. For the years ended December 31,2016 and 2017 and 
the nine months ended September 30,2017 and 2018, -we recognized revenue of $0.9 million, 520.1 million, S17.3 million (unaudited) and $4.6 million 
(unaudited), respectively, relating to the BARDA Agreement. 


The BRI & Melinda Gates Foundation 

In January 2016, we entered a global health project framework agreement with the Gates Foundation to advance mRNA-based development projects for 
various infectious diseases. The Gates Foundation has committed up to S20.0 million in grant funding to support our initial project related to the 
évaluation of antibody combinations in a preclinical setting as well as the conduct of a first-in-human Phase 1 clinical trial of a potential mRNA 
medicine to help prevent human immunodeficiency virus, or HIV, infections. Follow-on projects which could bring total potential funding under the 
fiamework agreement up to $100.0 million (including the HIV antibody project) to support the development of additional mRNA-based projects for 
various infectious diseases can be proposed and approved until the sixth anniversary of the fiamework agreement, subject to the terms of the framework 
agreement, including our obligation to grant to the Gates Foundation certain non-exclusive licenses. 

As ofDecember 31, 2017, up to $20.0 million has been committed for funding with up to an additional $80.0 million available, if additional follow-on 
projects are approved. For the years ended December 31,2016 and 2017 and the nine months ended September 30, 2017 and 2018, we recognized 
$1.6 million, $1.1 million, $0.7 million (unaudited) and $1.0 million (unaudited), respectively, related to the Gates Foundation agreement. Deferred 
revenue of$3.3 million, $2.2 million and $1.3 million (unaudited) was recorded as ofDecember 31,2016 and 2017 and September 30,2018, 
respectively, related to the Gates Foundation agreement 


Defense Advanced Research Projects Agency (DARPA) 

In October 2013, DARPA awarded us up to $24.6 million under Agreement No. W911NF-13-1-0417, which was subsequently adjusted to $20.5 million 
in 2016, to research and develop potential mRNA medicines as a part ofDARPA's Autonomous Diagnostics to Enable Prévention and Therapeutics, or 
ADEPT, program, which is focused on assisting with the development of technologies to rapidly identify and respond to threats posed by natural and 
engineered diseases and toxins. The DARPA awards hâve been deployed primarily in support of our vaccine and antibody programs to protect against 
chikungunya infection. 

As ofDecember 31, 2017 and September 30, 2018 (unaudited), $17.3 million has been committed, and an additional S3.2 million is available at the 
élection of DARPA. We recognized $3.8 million, $7.7 million, $7.3 million (unaudited) and $4.0 million (unaudited), for the year3 ended 
December 31,2016 and 2017 and the nine months ended September 30,2017 and 2018, respectively, related to the DARPA agreement. 
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Investors & Partners 


CEPI was founded in Davos by the govemments of Norway and India, 
the Bill & Melinda Gates Foundation, the Wellcome Trust, and the 
World Economie Forum. 


CEPI has secured $750 million toward its $ibillion funding target, with 
multi-year funding from Norway, Germany, Japan, Canada, 

Australia, the Bill & Melinda Gates Foundation, and Wellcome. CEPI has 
also received single-year investments from the govemments of 
Belgium and the UK. The European Commission foresees substantial 
financial contributions to support relevant projects through its 
mechanisms. 


Close collaboration with global partners is also crucial to the success of 
our work to develop vaccines against emerging infectious diseases. 
That’s why work with industry, regulators, and other bodies to ensure 
that any vaccines we develop get licensed and can reach the people who 
need them. 










LEADERSHIP 

BOARD 

INVESTORS S PARTNERS 

SCIENTIFIC ADVISORY 
COMMUTEE 

JOINT COORDINATION 
GROUP 


Joint Coordination Group 


Our Joint Coordination Group is a roundtable of independent 
institutions with an interest in seeing CEPI’s vaccines successfully 
developed and deployed in an outbreak. 

These independent institutions play a rôle in various éléments of the 
vaccine development lifecycle, from vaccine research and development 
ail the way through to deploying vaccines during an outbreak. 

Members of our Joint Coordination Group corne together to discuss 
how we can best enhance our efforts to deliver and deploy vaccines by 
addressing challenges related to the research and development, 
régulation, stockpiling, and delivery of these products. In particular, 
while the group focuses on advancing our vaccine portfolio, its work 
also informs the broader field of vaccine development and 
preparedness. 

Members also hâve a rôle in planning for rapid response to a priority 
pathogen or an unknown pathogen. Our Joint Coordination Group 
consists of 10 to 15 member organisations, which in tum appoint 
individuals to represent them at meetings. 

From time to time, the group may choose to invite other organisations 
and experts to participate in meetings. 

The current members of the Joint Coordination Group include: 

WHO, GAVI, EMA, FDA, MSF, UNICEF, IFRC, AVAREF, NIBSC, and 
Wellcome. 
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Coronavirus 

Patent number: 10130701 

Abstract: The présent invention provides a live, attenuated coronavirus comprising a variant replicase gene encoding 

polyproteins comprising a mutation in oneor more of non-structural protein(s) (nsp)-IO, nsp-14, nsp-15or nsp-16.The 

coronavirus may be used as a vaccine for treating and/or preventing a disease, such as infectious bronchitis, in a subject. 
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Coronavirus 

Jul 23,2015 - THE PIRBRIGHT INSTITUTE 

The présent invention provides a live, attenuated coronavirus comprising a variant replicase gene 
encoding polyproteins comprising a mutation in one or more of non-structural protein(s) 

(nsp)-l 0, nsp-14, nsp-15 or nsp-16. The coronavirus may be used as a vaccine for treating and/or 
preventing a disease, such as infectious bronchitis, in a subject. 

LatestTHE PIRBRIGHT INSTITUTE Patents: 

■ Attenuated African swine fever virus vaccine 

■ Stabilised FMDV capsids 

■ Stabilised FMDV Capsids 

■ Chicken cells for improved virus production 

■ Mutant spike protein extending the tissue tropism of infectious bronchitis virus (IBV) 

Skip to: Description • Claims ■ References Cited • Patent History ■ Patent History 

Description 

FIELD OF THE INVENTION 

The présent invention relates to an attenuated coronavirus comprising a variant replicase gene, which causes the virus to 
hâve reduced pathogenicity. The présent invention also relates to the use of such a coronavirus in a vaccine to prevent 
and/or treat a disease. 
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nsp-16. The coronavirus may be used as a vaccine for treating and/or preventing a disease, such as 

infectious bronchitis, in a subject. 

LatestTHE PIRBRIGHT INSTITUTE Patents: 
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Stabilised FMDV Capsids 
Chicken cells for improved virus production 
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Description 

FIELD OF THE INVENTION 

The présent invention relates to an attenuated coronavirus comprising a variant replicase gene, which 
causes the virus to hâve reduced pathogenicity. The présent invention also relates to the use of such a 
coronavirus in a vaccine to prevent and/or treat a disease. 

BACKGROUND TO THE INVENTION 

Avian infectious bronchitis virus (IBV), the aetiological agent of infectious bronchitis (IB), is a highly infectious 
and contagious pathogen of domestic fowl that replicates primarily in the respiratory tract but also in 
épithélial cells of the gut, kidney and oviduct. IBV is a member of the Order Nidovirales, Family 
Coronaviridae, Subfamily Corona virinae and Genus Gammacoronavirus; genetically very similar 
coronaviruses cause disease in turkeys, guinea fowl and pheasants. 

Clinical signs of IB include sneezing, trachéal raies, nasal discharge and wheezing. Meat-type birds hâve 
reduced weight gain, whilst egg-laying birds lay fewer eggs and produce poor quality eggs. The respiratory 
infection prédisposés chickens to secondary bacterial infections which can be fatal in chicks. The virus can 
also cause permanent damage to the oviduct, especially in chicks, leading to reduced egg production and 
quality; and kidney, sometimes leading to kidney disease which can be fatal. 

IBV has been reported to be responsible for more économie loss to the poultry industry than any other 
infectious disease. Although live attenuated vaccines and inactivated vaccines are universally used in the 
control of IBV, the protection gained by use of vaccination can be lost either due to vaccine breakdown or the 
introduction of a new IBV serotype that is not related to the vaccine used, posing a riskto the poultry 

industry. 

Further, there is a need in the industry to develop vaccines which are suitable for use in ovo, in order to 
improve the efficiency and cost-effectiveness of vaccination programmes. A major challenge associated with 
in ovo vaccination is that the virus must be capable of replicating in the presence of maternally-derived 
antibodies against the virus, without being pathogenic to the embryo. Current IBV vaccines are derived 
following multiple passage in embryonated eggs, this results in viruses with reduced pathogenicity for 
chickens, so that they can be used as live attenuated vaccines. However such viruses almost always show an 
increased virulence to embryos and therefore cannot be used for in ova vaccination as they cause reduced 
hatchability. A 70% réduction in hatchability is seen in some cases. 

Atténuation following multiple passage in embryonated eggs also suffers from other disadvantages. It is an 
empirical method, as atténuation of the viruses is random and will differ every time the virus is passaged, so 
passage of the same virus through a different sériés of eggs for atténuation purposes will lead to a different 
set of mutations leading to atténuation. There are also efficacy problems associated with the process: some 
mutations will affect the réplication of the virus and some of the mutations may make the virus too 
attenuated. Mutations can also occur in the S gene which may also affect immunogenicity so that the desired 
immune response is affected and the potential vaccine may not protect against the required serotype. In 
addition there are problems associated with reversion to virulence and stability of vaccines. 

It is important that new and safer vaccines are developed for the control of IBV. Thus there is a need for IBV 
vaccines which are not associated with these issues, in particular vaccines which may be used for in ovo 

vaccination. 

SUMMARYOF ASPECTS OF THE INVENTION 

The présent inventors hâve used a reverse genetics approach in order to rationally attenuate IBV. This 
approach is much more controllable than random atténuation following multiple passages in embryonated 
eggs because the position of each mutation is known and its effect on the virus, i.e. the reason for 

atténuation, can be derived. 

Using their reverse genetics approach, the présent inventors hâve identified various mutations which cause 
the virus to hâve reduced levels of pathogenicity. The levels of pathogenicity may be reduced such that when 
the virus is administered to an embryonated egg, it is capable of replicating without being pathogenic to the 
embryo. Such viruses may be suitable for in ovo vaccination, which is a significant advantage and has 
improvement over attenuated IBV vaccines produced following multiple passage in embryonated eggs. 
Thus in a first asnect. the nresent invention nrovides a live. attenuated coronavirus comnrising a variant 



replicase gene encoding polyproteins comprising a mutation in one or more of non-structural protein(s) 

(nsp)-IO, nsp-14, nsp-15 or nsp-16. 

The variant replicase gene may encode a protein comprising one or more amino acid mutations selected 

from the list of: 

Pro to Leu at position 85 of SEQ ID NO: 6, 

Val to Leu at position 393 of SEQ ID NO: 7; 

Leu to Ile at position 183 of SEQ ID NO: 8; 

Val to Ile at position 209 of SEQ ID NO: 9. 

The replicase gene may encode a protein comprising the amino acid mutation Pro to Leu at position 85 of 

SEQ ID NO: 6. 

The replicase gene may encode a protein comprising the amino acid mutations Val to Leu at position 393 of 
SEQ ID NO: 7; Leu to Ile at position 183 of SEQ ID NO: 8; and Val to Ile at position 209 of SEQ ID NO: 9. 

The replicase gene may encodes a protein comprising the amino acid mutations Pro to Leu at position 85 of 
SEQ ID NO: 6; Val to Leu at position 393 of SEQ ID NO:7; Leu to Ile at position 183 of SEQ ID NO:8; and Val to 

Ile at position 209 of SEQ ID NO: 9. 

The replicase gene may comprise one or more nucléotide substitutions selected from the list of: 

C to T at nucléotide position 12137; 

G to C at nucléotide position 18114; 

T to A at nucléotide position 19047; and 
G to A at nucléotide position 20139; 
compared to the sequence shown as SEQ ID NO: 1. 

The coronavirus may be an infectious bronchitis virus (IBV). 

The coronavirus may be IBV M41. 

The coronavirus may comprise an S protein at least part of which is from an IBV serotype other than M41. 
For example, the SI subunit or the entire S protein may be from an IBV serotype other than M41. 

The coronavirus according to the first aspect of the invention has reduced pathogenicity compared to a 
coronavirus expressing a corresponding wild-type replicase, such that when the virus is administered to an 
embryonated egg, it is capable of replicating without being pathogenic to the embryo. 

In a second aspect, the présent invention provides a variant replicase gene as defined in connection with the 

first aspect ofthe invention. 

In a third aspect, the présent invention provides a protein encoded by a variant coronavirus replicase gene 

according to the second aspect ofthe invention. 

In a fourth aspect, the présent invention provides a plasmid comprising a replicase gene according to the 

second aspect ofthe invention. 

In a fifth aspect, the présent invention provides a method for making the coronavirus according to the first 

aspect ofthe invention which comprises the following steps: 
i) transfecting a plasmid according to the fourth aspect ofthe invention into a host cell; 

(ii) infecting the host cell with a recombining virus comprising the genome of a coronavirus strain with a 

replicase gene; 

(iii) allowing homologous recombination to occur between the replicase gene sequences in the plasmid and 
the corresponding sequences in the recombining virus genome to produce a modified replicase gene; and 

(iv) selecting for recombining virus comprising the modified replicase gene. 

The recombining virus may be a vaccinia virus. 

The method may also include the step: 

(v) recovering recombinant coronavirus comprising the modified replicase gene from the DNA from the 

recombining virus from step (iv). 

In a sixth aspect, the présent invention provides a cell capable of producing a coronavirus according to the 

first aspect ofthe invention. 

In a seventh aspect, the présent invention provides a vaccine comprising a coronavirus according to the first 
aspect ofthe invention and a pharmaceuticaily acceptable carrier. 

In an eighth aspect, the présent invention provides a method fortreating and/or preventing a disease in a 
subject which comprises the step of administering a vaccine according to the seventh aspect of the invention 

to the subject. 

Further aspects ofthe invention provide: 

the vaccine according to the seventh aspect ofthe invention for use in treating and/or preventing a disease 

in a subject. 

use of a coronavirus according to the first aspect ofthe invention in the manufacture of a vaccine fortreating 

and/or preventing a disease in a subject. 

The disease may be infectious bronchitis (IB). 

The method of administration ofthe vaccine may be selected from the group consisting of; eye drop 
administration, intranasal administration, drinking water administration, post-hatch injection and in ovo 











injection. 

Vaccination may be by in ova vaccination. 

The présent invention also provides a method for producing a vaccine accordingto the seventh aspect of the 
invention, which comprises the step of infecting a cell according to the sixth aspect of the invention with a 

coronavirus according to the first aspect of the invention. 

DESCRIPTION OF THE FIGURES 

FIG. 1 —Growth kinetics of M41 -R-6 and M41 -R-12 compared to M41 -CK (M41 EP4) on CK cells 
FIG. 2—Clinical signs, snicking and wheezing, associated with M41 -R-6 and M41 -R-12 compared to M41 -CK 
(M41 EP4) and Beau-R (Bars show mock, Beau-R, M41 -R 6, M41 -R 12, M41 -CK EP4 from left to right of each 

timepoint). 

FIG. 3—Ciliary activity of the viruses in trachéal rings isolated from tracheas taken from infected chicks. 100% 
ciliary activity indicates no effect by the virus; apathogenic, 0% activity indicates complété loss of ciliary 
activity, complété ciliostasis, indicating the virus is pathogenic (Bars show mock, Beau-R, M41-R 6, M41-R 12, 

M41 -CK EP4 from left to right of each timepoint). 

FIG. 4—Clinical signs, snicking, associated with M41 R-nspl Orep and M41 R-nspl4,15,16rep compared to M41 - 
R-12 and M41-CK (M41 EP5) (Bars show mock, M41-R12; M41 R-nspl Orep; M41 R-nspl 4,15,16rep and M41-CK 

EP5 from left to right of each timepoint). 

FIG. 5—Ciliary activity of M41 R-nspl Orep and M41 R-nspl 4,15,16rep compared to M41-R-12 and M41-CK in 
trachéal rings isolated from tracheas taken from infected chicks (Bars show mock; M41 -RI 2; M41 R-nspl Orep; 

M41 R-nspl 4,15,16rep and M41-CK EP5 from leftto right of each timepoint). 

FIG. 6—Clinical signs, snicking, associated with M41 R-nspl 0,15rep, M41 R-nspl 0,14,15rep, M41 R-nspl 0,14, 
16rep, M41 R-nspl 0,15,16rep and M41 -K compared to M41 -CK (Bars show mock, M41 R-nspl 0,15rep1 ; 
M41 R-nspl 0,14,16rep4; M41 R-nspl 0,15,16rep8; M41 R-nspl 0,14,15rep10; M41-K6and M41-CK EP4from left 

to right of each timepoint). 

FIG. 7—Clinical signs, wheezing, associated with M41 R-nspl 0,15rep, M41 R-nspl 0,14,15rep, M41 R-nspl 0, 
14,16rep, M41 R-nspl 0,15,16rep and M41-K compared to M41-CK (Bars show mock, M41 R-nspl 0,15rep1; 
Ml4R-nsp10,14,16rep4; M41 R-nspl 0,15,16rep8; M41 R-nspl 0,14,15rep10; M41-K6and M41-CK EP4from left 

to right of each timepoint). 

FIG. 8—Ciliary activity of M41 R-nspl 0,15rep, M41 R-nspl 0,14,15rep, M41 R-nspl 0,14,16rep, M41 R-nspl 0, 

15,16rep and M41 -K compared to M41 -CK in trachéal rings isolated from tracheas taken from infected 
chicks (Bars show mock, M41 R-nspl 0,15rep1; M41 R-nspl 0,14,16rep4; M41 R-nspl 0,15,16rep8; M41R- 
nspl 0,14,15rep10; M41-K6 and M41 -CK EP4 from left to right of each timepoint). 

FIG. 9—Growth kinetics of rIBVs compared to M41 -CK on CK cells. FIG. 9A shows the results for M41 -R and 
M41 -K. FIG. 9B shows the results for M41 -nspl 0 rep; M41 R-nspl 4,15,16 rep; M41 R-nspl 0,15 rep; M41R- 
nspl 0,15,16 rep; M41 R-nspl 0,14,15 rep; and M41 R-nspl 0,14,16. 

FIG. 10—Position of amino acid mutations in mutated nspl 0, nspl 4, nspl 5 and nspl 6 sequences. 

FIG. 11 —A) Snicking; B) Respiratory symptoms (wheezing and raies combined) and C) Ciliary activity of rIBV 
M41 R-nsp 10,14 rep and rIBV M41 R-nsp 10,16 rep compared to M41-CK (Bars show mock, M41R- 
nsp10,14rep; M41 R-nspl 0,16rep and M41-Kfrom leftto right of each timepoint). 

DETAILED DESCRIPTION 

The présent invention provides a coronavirus comprising a variant replicase gene which, when expressed in 
the coronavirus, causes the virus to hâve reduced pathogenicity compared to a corresponding coronavirus 

which comprises the wild-type replicase gene. 

Coronavirus 

Gammacoronavirus is a genus of animal virus belonging to the family Coronaviridae. Coronaviruses are 
enveloped viruses with a positive-sense single-stranded RNA genome and a helical symmetry. 

The genomic size of coronaviruses ranges from approximately 27 to 32 kilobases, which is the longest size 

for any known RNA virus. 

Coronaviruses primarily infect the upper respiratory or gastrointestinal tract of mammals and birds. Five to 
six different currently known strains of coronaviruses infect humans. The most publicized human 
coronavirus, SARS-CoV which causes severe acute respiratory syndrome (SARS), has a unique pathogenesis 
because it causes both upper and lower respiratory tract infections and can also cause gastroenteritis. 
Middle East respiratory syndrome coronavirus (MERS-CoV) also causes a lower respiratory tract infection in 
humans. Coronaviruses are believed to cause a significant percentage of ail common colds in human adults. 
Coronaviruses also cause a range of diseases in livestock animais and domesticated pets, some of which can 
be serious and are a threat to the farming industry. Economically significant coronaviruses of livestock 
animais include infectious bronchitis virus (IBV) which mainly causes respiratory disease in chickens and 
seriously affects the poultry industry worldwide; porcine coronavirus (transmissible gastroenteritis, TGE) and 
bovine coronavirus, which both resuit in diarrhoea in young animais. Feline coronavirus has two forms, 
feline enteric coronavirus is a pathogen of minor clinical significance, but spontaneous mutation of this virus 
can resuit in feline infectious peritonitis (FIP), a disease associated with high mortality. 



I here are also two types ot canine coronavirus (CCoV), one that causes mlld gastrointestinal disease and one 
that has been found to cause respiratory disease. Mouse hepatitis virus (MHV) is a coronavirus that causes 
an épidémie murine illness with high mortality, especially among colonies of laboratory mice. 
Coronaviruses are divided into four groups, as shown below: 

Alpha 

Canine coronavirus (CCoV) 

Feline coronavirus (FeCoV) 

Human coronavirus 229E (HCoV-229E) 

Porcine épidémie diarrhoea virus (PEDV) 

Transmissible gastroenteritis virus (TGEV) 

Human Coronavirus NL63 (NL or New Haven) 

Beta 

Bovine coronavirus (BCoV) 

Canine respiratory coronavirus (CRCoV)—Common in SE Asia and Micronesia 
Human coronavirus OC43 (HCoV-OC43) 

Mouse hepatitis virus (MHV) 

Porcine haemagglutinating encephalomyelitis virus (HEV) 

Rat coronavirus (Roy). Rat Coronavirus is quite prévalent in Eastern Australia where, as of March/April 2008, 

it has been found among native and ferai rodent colonies. 

(No common name as of yet) (HCoV-HKUl) 

Severe acute respiratory syndrome coronavirus (SARS-CoV) 

Middle East respiratory syndrome coronavirus (MERS-CoV) 

Gamma 

Infectious bronchitis virus (IBV) 

Turkey coronavirus (Bluecomb disease virus) 

Pheasant coronavirus 
Guinea fowl coronavirus 
Delta 

Bulbul coronavirus (BuCoV) 

Thrush coronavirus (ThCoV) 

Munia coronavirus (MuCoV) 


Porcine coronavirus (PorCov) HKU15 

The variant replicase gene of the coronavirus of the présent invention may be derived from an 
alphacoronavirus such as TGEV; a betacoronavirus such as MHV; or a gammacoronavirus such as IBV. 

As used herein the term "derived from" means that the replicase gene comprises substantially the same 
nucléotide sequence as the wild-type replicase gene of the relevant coronavirus. For example, the variant 
replicase gene of the présent invention may hâve up to 80%, 85%, 90%, 95%, 98% or 99% identity with the 
wild type replicase sequence. The variant coronavirus replicase gene encodes a protein comprising a 
mutation in one or more of non-structural protein (nsp)-l 0, nsp-14, nsp-15 or nsp-16 when compared to the 

wild-type sequence of the non-structural protein 

IBV 


Avian infectious bronchitis (IB) is an acute and highly contagious respiratory disease of chickens which 
causes significant économie losses. The disease is characterized by respiratory signs induding gasping, 
coughing, sneezing, trachéal raies, and nasal discharge. In young chickens, severe respiratory distress may 
occur. In layers, respiratory distress, nephritis, decrease in egg production, and loss of internai egg quality 

and egg Shell quality are common. 

In broilers, coughing and rattling are common clinical signs, rapidly spreading in ail the birds of the premises. 
Morbidity is 100% in non-vaccinated flocks. Mortality varies depending on âge, virus strain, and secondary 

infections but may be up to 60% in non-vaccinated flocks. 

The first IBV serotype to be identified was Massachusetts, but in the United States several serotypes, 
induding Arkansas and Delaware, are currently circulating, in addition to the originally identified 

Massachusetts type. 

The IBV strain Beaudette was derived following at least 150 passages in chick embryos. IBV Beaudette is no 
longer pathogenic for hatched chickens but rapidly kills embryos. 

H120 is a commercial live attenuated IBV Massachusetts serotype vaccine strain, attenuated by 
approximately 120 passages in embryonated chicken eggs. H52 is another Massachusetts vaccine, and 
represents an earlier and slightly more pathogenic passage virus (passage 52) during the development of 

H120. Vaccines based on H120 are commonly used. 

IB QX is a virulent field isolate of IBV. It is sometimes known as "Chinese QX" as it was originally isolated 
following outbreaks of disease in the Qingdao région in China in the mid 1990s. Since that time the virus has 
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in parts of Western Europe, predominantly in the Netherlands, but also reported from Germany, France, 

Belgium, Denmark and in the UK. 

The virus isolated from the Dutch cases was identified by the Dutch Research Institute at Deventer as a new 
strain that they called D388. The Chinese connection came from further tests which showed that the virus 
was 99% similar to the Chinese QX viruses. A live attenuated QX-like IBV vaccine strain has now been 

developed. 

IBV is an enveloped virus that replicates in the cell cytoplasm and contains an non-segmented, single- 
stranded, positive sense RNA genome. IBV has a 27.6 kb RNA genome and like ail coronaviruses contains the 
four structural proteins; spike glycoprotein (S), small membrane protein (E), intégral membrane protein (M) 
and nudeocapsid protein (N) which interacts with the genomic RNA. 

The genome is organised in the following manner: 5'UTR—polymerase (replicase) gene—structural protein 
genes (S-E-M-N)—UTR 3'; where the UTR are untranslated régions (each ~500 nucléotides in IBV). 

The lipid envelope contains three membrane proteins: S, M and E. The IBV S protein is a type I glycoprotein 
which oligomerizes in the endoplasmic réticulum and is assembled into homotrimer inserted in the virion 
membrane via the transmembrane domain and is associated through non-covalent interactions with the M 
protein. Following incorporation into coronavirus partides, the S protein is responsible for binding to the 
target cell receptor and fusion of the viral and cellular membranes. The S glycoprotein consists of four 
domains: a signal sequence that is deaved during synthesis; the ectodomain, which is présent on the outside 
of the virion partide; the transmembrane région responsible for anchoring the S protein into the lipid bilayer 

of the virion partide; and the cytoplasmic tail. 

AN coronaviruses also encode a set of accessory protein genes of unknown function that are not required for 
réplication in vitro, but may play a rôle in pathogenesis. IBV encodes two accessory genes, genes 3 and 5, 
which both express two accessory proteins 3a, 3b and 5a, 5b, respectively. 

The variant replicase gene of the coronavirus of the présent invention may be derived from an IBV. For 
example the IBV may be IBV Beaudette, Fil 20, H52, IB QX, D388 or M41. 

The IBV may be IBV M41. M41 is a prototypic Massachusetts serotype that was isolated in the USA in 1941. It 
is an isolate used in many labs throughout the world as a pathogenic lab stain and can be obtained from 
ATCC (VR-21™). Attenuated variants are also used by several vaccine producers as IBV vaccines against 
Massachusetts serotypes causing problems in the field. The présent inventors chose to use this strain as 
they had worked for many years on this virus, and because the sequence of the complété virus genome is 
available. The M41 isolate, M41 -CK, used by the présent inventors was adapted to grow in primary chick 
kidney (CK) cells and was therefore deemed amenable for recovery as an infectious virus from a cDNA of the 
complété genome. It is représentative of a pathogenic IBV and therefore can be analysed for mutations that 

cause either loss or réduction in pathogenicity. 

.The genome sequence of IBV M41 -CK is provided as SEQ ID NO: 1. 

IBV M41-CK Sequence SEQ ID NO: 

1 ACTTAAGATAGATATTAATATATATCTATCACACTAGCCTTGCGCTAGATTTCCAACTTA ACAAAACGGACTTAAATACC 
TAC AG CTG GTCCTCATAG GTGTTCCATTG CAGTG CACTTT AGTGCCCTG G ATG G CACCTG G CCACCTGTCAGGTTTTTG 
TTATTAAAATCTTATTGTTG C TG GTATCACTG CTTGTTTTGCCGTGTCTCACTTTATACATCCGTTGCTTG G G CTACCTAG 
TATCCAGCGTCCTACGGGCGCCGTGGCTGGTTCGAGTGCGAAGAACCTCTGGTTCATCTA GCGGTAGGCGGGTGTGT 
GGAAGTAGCACTTCAGACGTACCGGTTCTGTTGTGTGAAATAC GGGGTCACCTCCCCCCACATACCTCTAAGGGCTTTT 
GAGCCTAGCGTTGGGCTACGTTCT CGCATAAGGTCGGCTATACGACGTTTGTAGGGGGTAGTGCCAAACAACCCCTGA 
GGTGAC AGGTTCTGGTG GTGTTTAGTG AG CAG AC ATACAATAG AC AGTG AC AACATG GCTTCAAGC CTAAAAC AG G G A 
GTATCTG CG AAACT AAG G G ATGT C ATT GTTGTATC CAAAG AG ATT G CT G AAC AACTTT GTG ACG CTTT GTTTTT CTATAC 
GTCACACAACCCTAAG G ATTACG CTG AT G CTTTTG CAGTTAG G CAG AAGTTTG ATCGTAATCTG CAG ACTG G G AAACAG 
TTCAAATTT G AAACT GTGTGTGGTCT CTT C CT CTT G AAG G G AGTT G ACAAAATAACAC CTGGCGTCCCA GCAAAAGTCT 
T AAAAG C CACTT CTAAGTTG G C AG ATTT AG AAG AC AT CTTT GGTGTCTCT CC CTTT G C AAG AAAATATCGT G AACTTTT G 
AAG ACAG CAT GCCAGTGGTCT CTT ACTGTA G AAACACTG G ATG CTCGTG CACAAACTCTT G AT GAAATTTTT GACCCTAC 
TGAAATACTTTGGCTTCAGGTGGCAGCAAAAATCCAAGTTTCGGCTATGGCGATGCGCAGGCTTGTTGGA GAAGTAAC 
TG CAAAAGTCATG G ATG CTTTG G G CTCAAATATG AGTG CTCTTTTCCAG ATT TTTAAACAAC AAATAGT C AG AATTTTT CA 
AAAAG CG CTG G CT ATTTTT G AG AAT GTG AGT G AATT ACCACAGCGTATT G CAG CACTT AAG AT G G CTTTT G CTAAGT GT 
G CCAAGTCCATT ACTGTTGTG GTTATG G AG AG GACT CTAGTT GTTAGAG AGTTCGCAG G AACTT GT CTT G CA AG CATTA 
ATG GTG CTGTTG C AAAATT CTTT G AAG AACT C C CAAAT G GTTTCATG G GTG CT AAAATTTT CACT ACACTT G CCTTCTTTA 
G G G AG G CTG CAGTG AAAATTGTG G ATAACATA CCAAATG CACCG AG AGG CACTAAAG G GTTTG AAGTCGTTG GTAATG 
CCAAAG GTACACAA GTTGTTGTG CGTG GCATG G G AAAT G ACTT AAC ACTG GTTG AG CAAAAAG CTG AAATTG CT GTG G 
AGT CAG AAG GTTG GTCTG C AATTTT GGGTGGACAT CTTT G CTATGT CTTT AAG AGT G GTG ATCG CTTTT ACGCGGCACC 
TCTTTCAG G AAATTTTG CATTG CATGATGTG CATTGT TGTGAGCGTGTTGTCTGT CTTT CT G AT G GTGTAACACCG G AG A 
TAAATG ATG G ACTTATT CTTG CAG CAAT CT ACT CTT CTTTTAGTGTCG CAG AACTT GTGGCAGC CATTAAAAG G G GT GA 
ACCATTTAAGTTTCTGGGTCATAAATTTGTGTATGCAAAGGATGCAGCAGTTTCTTTT ACATTAGCGAAGGCTGCTACTA 



TTG C AG AT GTTTT G AAG CT GTTT C AAT CAGCGCGTGTG AAAGT AG AAG AT GTTT G GT CTT CACTTACT G AAAAGT CTTTT 
G AATTCTG G AG G CTTG C A TATG G AAAAGTG C GTAATCTC GAAGAATTT GTTAAG ACTT GTTTTT GTAAG G CTCAAATG G 
CGATTGTGATTTTAGCGACAGTGCTTGGAGAGGGCATTTGGCATCTTGTTTCGCAAGTC ATCTATAAAGTAGGTGGTCT 
TTTTACTAAAGTTGTTGACTTTTGTGAAAAATATTG GAAA G GTTTTTGTG CACAGTTGAAAAGAG CTAAG CTCATTGTCA 
CT G AAACCCT CTGT GTTTT G AAAG GAGTTG CACAG CATT GTTTT CAA CT ATT G CTG G ATG C AAT AC AGTTT ATGTATAAA 
AGTTTTAAG AAGTGTG CACTTG GT AG AAT C C AT G G AG ACTT G CTCTTCTG G AAAGG AG GT GTG C AC AAAATT ATT C AAG 
AGGGCGATGAAATTTGGTTTGAGGGCATTGATAGTATTGAT GTTGAAGATCTGGGTGTTGTTCAAGAAAAATTGATTGA 
TTTT GAT GTTT GT GATAAT GT G ACACTTCCAGAGAACCAACCCGGTCATATGGTTCAAATCGAGGATGACGGAAAGAAC 
TAC AT GTT CTT C CG CTT C AAAAAG GAT G AG AAC ATTT ATT ATAC AC C AAT GTCACAGCTTGGT G CTATTAATGTG GTTTG 
C AAAG C AG G C G GTAAAACT GTC AC CTTT G G AG AAACT ACTGTG C AAG AAAT ACC ACC ACCTG ATGTTGT GTTT ATT AAG 
GTTAG CATTG AGTGTTGTG GTG AA CCATG G AAT AC AAT CTT C AAAAAG G CTTATAAG G AG CCC ATTG AAGTAG AG ACAG 
ACCTC ACAGTT G AACAATT G CTCTCTGTG GTCTATG AG AAAATGTGTG ATG ATCTCAAG CTGTTT CCG G AG G CTCC AG A 
ACCACCACCATTTGAGAATGTCACACTTGTTGATAAGAATGGTAAA GATTTGGATTGCATAAAATCATGCCATCTGATCT 
ATCGTGATTATGAGAGCGATGATGAC ATCGAGGAAGAAGATGCAGAAGAATGTGACACGGATTCAGGTGATGCTGAG 
GAGTGTGAC ACTAATT CAG AAT GT GAAGAAG AAG AT GAGGATACTAAAGT GTTGGCT CTTATACAAG AC CCGGCAAGT 
AACAAATATCCTCTGCCTCTTGATGATGATTATAGCGTCTACAATGGATGT ATTGTTCATAAGGACGCTCTCGATGTTGT 
GAATTTACCATCTGGTGAAGAAACCTTTGTT GT CAATAACT G CTTT G AAG GG G CT GTT AAAG CT CTTCCG CAG AAAGTT A 
TTGATGTTCTA GGTGACTGGGGTGAGGCTGTTGATGCGCAAGAACAATTGTGTCAACAAGAATCAACTCGG GTCATAT 
CTG AG AAATCAGTTG AG G GTTTTACTG GTAGTTGTG ATG CAATG GCTG AAC AA G CTATTGTTG AAG AGC AG G AAATAGT 
ACCTGTTGTTGAACAAAGTCAGGATGTAGTTGTTTTTACACCTGCAGACCTAGAAGTTGTTAAAGAAACAGCAGAAGAG 
G TTG ATG AGTTTATT CTC ATTTCTG CTGTCCCTAAAG AAG AAGTTGTGTCTCAG G AG AAAG AG GAG CC ACAG GTT GAG 
CAAGAGCCTACCCTAGTTGTTAAAGCACAACGTGAGAAGAAGGCTAAAAAGTTCAAA GTTAAACCAGCTACATGTGAAA 
AAC C C AAATTTTT G G AGTAC AAAAC AT GTGTGGGTGATTTGGCTGTTGTAATT G C C AAAG CATT G G AT G AGTTTAAAG A 
GTTCTG CATT GTAAAC G CT G CAAATG AG CACATGTCG CATG GTG GTG GCGTTG CAAAG G CAATTG CAG ACTTTTGTG G 
A CCGGACTTTGTTGAATATTGCGCGGACTATGTTAAGAAACATGGTCCACAGCAAAAACTT GTCACACCTTCATTTGTTA 
AAG GC ATTCAATGTGTG AATAATGTTGTAG G ACCTCG CCAT G G AG ACAG CAACTTG CGTG AG AAG CTTGTTGCTG CTTA 
CAAGAGTGTTCTTGTAGGTGGA GTG GTT AACT AT GTT GT G CCAGTT CT CT CAT CAG G G ATTTTT G GT GTAG ATTTT AAAA 
TA T C AATAG ATG CTATG C G C G AAG CTTTTAAAG GTTGTGCCATACGCGTT CTTTT ATTTT CT CT G AGT CAAG AACACAT C 
G ATTATTTCG ATG CAACTTGTAAG CAG AAG ACAATTTATCTT ACG G AGG ATG GTGTTAAATACCG CTCTGTTGTTTTAAA 
ACCTGGTGATTCTTTGGGTCAA TTT G G AC AG GTTTTT G CAAG AAAT AAG GTAGT CTTTT C G G CTG ATG ATGTTG AG G AT 
AAA G AAAT C CT CTTT ATACCCACAACTGACAAGACT ATT CTT G AATATTAT G GTTTAG AT G C G CAAAAGTATGTAACATA 
TTTG CAAACGCTTG CG CAG ARATG GG ATGTTC AATATAG AG AC AATTTTGTTATATTAG AGTG G CGTG ACG G AAATTGC 
TGGATTAGTTCAGCAATAGTTCTC CTT CAAG CTG CTAAAATT AG ATTTAAAG GTTTT CTT GCAGAAGCATGGG CTAAA CT 
GTTG G GTG G AG ATCCTACAG ACTTTGTTG CCTG GTGTTATG CAAGTTG CAATG CTAAAGTAG GT G ATTTTT CAG ATG CT 
AATT G G CTTTT G G C CAATTTAG CAG AAC ATTTT G ACG CAG ATT AC ACAAAT GCACTT CTT AAG AAGT GTGTGTCGTG CAA 
TTGTGGTGTTAAGAGTTATGAACTT AG G G GT CTT G AAG CCTGT ATT CAGCCAGTTCGAGCACCT AAT CTT CT AC ATTTT A 
AAAC G C AAT ATT C AAATT GCCCAACCTGTGGTGCAAGTAGTACGGATGAAGT AAT AG AAG CTT C A TTACC GT ACTTATT 
GCTTTTTGCTACTGATGGTCCTGCTACAGTTGATTGTGATGAAAAT GCTGTAGGGACTGTTGTTTTCATTGGCTCTACTA 
ATAGTG G C CATT GTT AT AC AC AAG C C GAT G GTAAGG CTTTT G ACAAT CTT G CTAAG G ATAG AAAATTTG G AAG GAAGTC 
G CCTT AC ATT ACAG C AAT GTATAC AC GTTTTT CT CTT AG G AGT G AAAAT CC CCT ACTT GTTGTTG AA CATAGTAAGGGTA 
AAG CT AAAGTAGT AAAAG AAG AT GTTT CTAAC CTT G CTACTAGTTCT AAAG C C AGTTTT G AC G AT CTTACT G ACTTT G AA 
CACTGGTATGATAGCAACATCTATGAG AGTCTTAAAGTGCAGGAGACACCTGATAATCTTGATGAATATGTGTCATTTAC 
GACAAAG G AAG ATT CT AAGTT G CCACT G ACACTT AAAGTT AG AGGTAT CAAAT CAGTT GTT G ACTTT AG GT CT AAG GAT 
GGTTTTACTTATAAGTTAACACCTGATACTGATGAAAATTCAAAAACA CCAGTCTACTACCCAGTCTTGGATTCTATTAGT 
CTT AG G G C AAT ATGGGTTGAAGGCAGT G CTAATTTT GTTGTTG G G CAT C C AAATT ATT ATAGTAAGTCTCTC C G AATT C C 
CACGTTT TGG G AAAATG CCG AG AG CTTTGTTAAAATGG GTTATAAAATTG ATG GTGTAACTATG G G C CTTTG G CGTG CA 
G AAC AC CTTAAT AAAC CTAATTT G G AG AG AATTTTTAAC ATT G CTAAG AAAG CTATT GTTGGATCTAGTGTTGTTACTACG 
CAGTGTGGTAAAATACTAGTTAAAGCA GCTACATACGTTGCCGATAAAGTAGGTGATGGTGTAGTTCGCAATATTACAG 
ATAGAATT AAGGGTCTTTGTGGATTCACACGTGGCCATTTTGAAAAGAAAATGTCCCTACAATTTCTA AAGACACTTGTG 
TTCTTTTTCTTTTATTTCTTAAAG G CTAGTG CTAAG AGTTTAGTTTCT AG CTATAAG ATTGTGTTATGTAAG GTG GTGTTTG 
CTACCTTACTTATAGTGTGGTTTATATACACAAGTAATCCAGTAGTGTTTACTGGAATACGTGTGCTAGACTTCCTATTTG 
AAGGT TCTTTATGTGGTCCTTATAATGACTACGGTAAAGATTCTTTTGATGTGTTACGGTATTGT GCAGGTGATTTTACT 
TGTCGTGTGTGTTTACATGATAGAGATTCACTTCATCTGTACAAA CATGCTTATAGCGTAGAACAAATTTATAAGGATGC 
AG CTTCTG G CATTAACTTT AATT G G AATTG G CTTTATTTG GT CTTT CT AATATTATTT GTTAAG CC AGTG G CAG GTTTT GT 
TATT ATTTGTTATTGTGTTAAGTATTTG GTATTG AGTTCAACTGTGTTG CAAACTG GTGTAG GT TTTCTAG ATTGGTTTGT 
AAAAAC AGTTTTT ACC C ATTTT AATTTTATGGGAGCGG G ATTT TATTTCTG G CT CTTTTAC AAG ATAT ACGTAC AAGT G CA 
T CATAT ATT GTACTGTAAGGAT GTAACATGTG AAGTGTG CAAG AG AGTTG CACGC AG CAACAG G CAAG AG GTTAG CGT 
TGTA GTTG GTG G ACG CAAG C AAATAGTG CAT GTTT AC ACTAATT CT G G CTATAACTTTT GTAAG AG AC ATAATTG GTATT 
GT AG AAATT GTG AT GATTATG GTC AC C AAAAT AC ATTTATGTCC CCTGAAGTTGCTGGCGAGCTTTCTGAAAAGCTTAAG 
CG CC ATGTTAAACCTACAGC ATAT G CTTACCACGTTGTGTATG AG G CATG CGTG GTTG ATG ATTTTGTTAATTTAAAATA 
TAAG GCTGCAATTGCTGGTAAGGATAATGCATCTTCTGCTGTTAAGTGTTTCAGTGTTACAGATTTTTTAAAGAAAGCTG 




TTTTTCTTAAG GAG G C ATT G AAAT GT G AAC AAATAT CT AAT G AT G GTTTTATAGTGTGTAATACACAG AGTG CG CATGCA 
CTAG AG G AAG CAAAGAATG CAG CC GTCTATTATG CG CAATATCTGTGTAAG CC AATACTTATACTTG AC C AG G CACTTTA 
TGAG CAATTAAT AGTAGAGCCTGTGTCTAAGAGTGTTATAGAT AAAGT GTGTAG C ATTTT GTCT AATAT AATATCTGTAG 
ATACTG CAG CTTT AAATTATAAG G CAG G CACACTTCGTG ATGCT CTGCTTTCTATTACTAAAG ACG AAG AAG CCGTAG AT 
ATG G CTATCTTCTG C C AC AATCAT GAAGTG G AATACACTG GTG ACG GTTTTACT AAT GTG ATACC GTC ATATG GTATGGA 
CACT G ATAAGTTG AC ACCTCGTG ATAG AG G GTTTTT G AT AAAT G CAG ATG CTT CTATT G CT AAT TT AAG AGT C AAAAAT G 
CTCCTCCGGTAGTATGGAAGTTTTCTGATCTTATTAAATTGTCT G ACAGTT G C CTT AAATATTTAATTT CAG CTACT GTCA 
AGTCAGGAGGTCGTTTCTTTATA ACAAAGTCTGGTGCTAAACAAGTTATTTCTTGTCATACCCAGAAACTGTTGGTAGAG 
AAA AAG G CAG GTG GTGTT ATT AATAACACTTTTAAAT G GTTTATG AGTTGTTTTAAATG GCTT TTT GT CTTTT AT AT ACTT 
TTTACAG CATGTTGTTTG G GTTACTACTATATG G AG ATG AAT AAAAGTTTTGTTCACCCCATGTATG ATGTAAACTCCACA 
CTG CATGTTG AAG G GTTCAAA GTTATAG ACAAAG GTGTTATTAG AG AG ATTGTGTCAG AAG ATAATTGTTTCTCTAATAA 
G TTT GTTAATTTT G ACG C CTTTT G G G GTAAAT CATAT G AAAAT AATAAAAACT GTC CAATT GTTACAGTT GTTATAG ATG 
GTG ACG G G ACAGTAG CTGTTG GTGTTCCTG GTTTTGTATCA TG G GTTATG G ATG GTGTTATGTTTGTG CATATG ACACA 
GACTGATCGTAGACCTTGGTAC ATTCCTACCTGGTTTAATAGAGAAATTGTTGGTTACACTCAGGATTCAATTATCACTG 
AG G GTAGTTTTTATACATCTATAG C ATTATTTTCTG CTAG ATGTTTATATTTAAC AG C C AG C AATAC ACCTC AATTGTATT 
GTTTTAATG G CG ACAATG ATG CACCTGG AG CCTTACCATTT G GTAGTATTATTCCTCATAG AGTATACTTCCAACCTAAT 
G GTGTTAG G CTTATAGTTCCA CAACAAATACT G CATACACCCTACATAGTG AAGTTTGTTTCAG ACAGCTATTGTAG AG G 
T AGTGTATGTGAGTATACTAAACCAGGTTACTGTGTGTCACTAGACTCCCAATGGGTTTTG TTTAATGATGAATACATTA 
GTAAAC CTG G C GTTTT CTGTG GTTCTACTGTT AG AG AACTT AT GTTT AATATG GTTAGTAC ATT CTTT ACTGGTGTCAACC 
CT AATATTT AT ATT CAG CTA G C AACTAT GTTTTT AAT ACTAGTTGTTATT GTGTT AATTTTT G C AAT G GTTAT AAAGTTT CA 
AGGTGTTTTTAAAGCTTATGCGACCATTGTGTTTACAATAATGTTAGTTTGGGTTATT AATGCATTTGTTTTGTGTGTACA 
TAGTTATAATAGTGTTTTAGCTGTTATATTATTAGTA CTCTATTG CTATG CATCATTG GTTACAAGTCG CAAT ACTG CTATA 
ATAATG CATTGTTG G CTT GTTTTTAC CTTT G GTTT AATAGTACCC AC ATG GTTG G CTTGTTG CTATCTGG G ATTT ATTCTT 
TATATGTAC AC ACCGTTG GTTTT CTGGTGTTACGGTACTACT AAAAAT ACT CGT AAGTTGTATGATGGCAAC G AGTTT GT 
TGGTAATTATG ACCTTGCTG CG AAG AG CACTTTT GTTATTCGTG GTACTG AATTTGTTAAG CTTACG AATG AG ATAG GTG 
ATAAATTTG AAG CC TATCTTTCTG CGTATG CTAG ACTT AAAT ACTATT CAG G CACTG GTAGTG AG CAAG ATTAC TTG CAA 
GCTTGTCGTGCATGGTTAGCTTATGCTTTGGACCAATATAGAAATAGTGGTGTT GAGGTTGTTTATACCCCACCGCGTTA 
CTCTATTGGTGTTAGTAGACTACACGCTGGTTTT AAAAAACTAGTTTCTCCTAGTAGTGCTGTTGAGAAGTGCATTGTTA 
GTGTCTCTTATAG A G G CAATAAT CTTAAT G GACTGTG G CTG GGTG ATTCTATTTACTG CCCACG CCATGTGTTA GGTAA 
GTTTAGTGGTGACCAGTGGGGTGACGTACTAAACCTTGCTAATAATCATGAGTTT GAAGTTGTAACTCAAAATGGTGTT 
ACTTTGAATGTTGTCAGCAGGCGGCTTAAAGGAGCA GTTTT AATTTT ACAAACT G CAGTTG C CAAT G CT G AAACT CCTAA 
GTATAAGTTTGTTAAA GCTAATTGTGGTGATAGTTTCACTATAGCTTGTTCTTATGGTGGTACAGTTATAGGACTTTACC 
CTGTCACTATG CGTTCTAATG GTACTATTAG AG CATCTTTCCTAGCAG GAG CCTGT G GCTCAGTTGGTTTTAATATAG AA 
AAG G GTGTAGTTAATTT CTTTT AT AT G CACCATCTT G AGTTACCTAATG C ATTACAC ACT G GAACT G ACCTAAT G G GTG A 
GTTTTATGGTG GTTAT GTAG ATG AAG AG GTTG CG C AAAG AGT G CCACCAG AT AAT CTAGTTACT AAC AATATT GTA G CA 
TG GCTCTATG G G G CAATT ATT AGTGTT AAAG AAAGTAGTTTTT C ACAACCT AAAT G G TTG G AG AGT ACT ACT GTTT CTAT 
TG AAG ATTACAATAG GTG G GCTAGTG ATAATG GTTTT ACTC CATTTT C CACT AGTACT G CTATTACTAAATTAAGTG CT AT 
AACTGGGGTTGATGTT TGTAAACTCCTTCGCACTATTATGGTAAAAAGTGCTCAATGGGGTAGTGATCCCATTTTA GGA 
CAATATAATTTTGAAGACGAATTGACACCAGAATCTGTATTTAATCAAGTTGGTGGT GTTAGGTTACAGTCTTCTTTTGTA 
AGAAAAGCTACATCTTGGTTTTGGAGTAGATGTGTATTAGCTTGCTTCTTGTTTGTGTTGTGTGCTATTGTCTTATTTACG 
G CAGTG CCACTTAAG TTTTATGTACATG CAG CTGTTATTTTGTTGATG GCTGTG CTCTTTATTTCTTTTACTGTT AAACAT 
GTTATG G CATACATG G ACACTTTCCTATTGCCTACATTG ATTACAGTTATTATT G G AGTTT GTGCTGAAGTCC CTTT CATA 
TACAATACTCTAATTAGTCAAGTTGTTATTTTC TTAAG CCAATG GTATG ATCCTGTAGTCTTTG ATACTATG GTACCATG G 
ATGTTATTGCCA TTAGTGTTGTACACTGCTTTTAAGTGTGTACAAGGCTGCTATATGAATTCTTTCAATACT TCTTTGTTA 
ATG CTGTAT CAGTTT AT G AAGTTAG GTTTT GTTATTTAC ACCT CTT G AAAC ACT CTTACT G CATATACAG AAG GTAATT G G 
G AGTTATTCTTTG AGTTG GTTCACACTATT GTGTTGG CTAAT GTTAGTAGTAATT CCTTAATT G GTTTAATT GTTTTT AAGT 
GTGCTAAG T G G ATTTTATATTATT G CAAT G C AAC ATACTTTAATAATT ATGTGTTAAT G G C AGTC ATG GTTAATGGCATA 
G G CTG GCTTTG CACCTGTTACTTTG G ATTGTATTG GTG G GTTAATAAA GTTTTTG GTTT AAC CTTAG GT AAAT AC AATTTT 
AAAGTTTCAGTAG ATCAATATAGGTAT ATGTGTTTG CATAAG GT AAATCCACCT AAAACT GTGTG G G AG GTCTTTACTAC 
AAAT AT A CTTATACAAG GAATTG GAG G CG ATCGTGTGTTG CCTATAGCTACAGTG CAAT CT AAATT G AGTG ATGTAAAG 
TGT AC AACT GTT GTTTT AAT G CAG CTTTT G ACTAAG CTT AAT GTTG AA G CAAATT CAAAAAT G C ATG CTTAT CTT GTTG AG 
TTACACAAT AAAAT CCTC G CAT CT G AT GATGTTG G AG AGTG CATG G ATAATTTATTG GGTATG CTT AT AAC ACTATTTT GT 
ATAG AT TCTACTATTGATTTG GGTG AGTATTGTG ATG ATATACTTAAG AG GTCAACTGTATTACAA TCG GTTACTCAAG A 
GTTTTCG CACATACCCTCGTATG CTG AATATG AAAG AGCTAAG AGT ATTTATGAAAAG GTTTTAG CCGATTCTAAAAATG 
GTGGT GTAACACAGCAAG AG CTTGCT G C ATATCGT AAAG CTG C CAATATT G CAAAGT CAGTTTTT G ATAG AG ACTT G G C 
TGTTCAA AAG AAGTTAG ATAG CATG G CAG AACGTGCTATGACAACAATGTATAAAG AG G CG CGTGTA ACTG ATAG AAG 
AG CAAAATTAGTTT CAT CATTACAT G CACTACTTTTTT CAAT G CTTAAG AAAATAG ATTCTG AG AAG CTT AAT GT CTTATTT 
GACCAG GCGAATAGTG GTGTTGTACCC CTAG CAACTGTTCCAATTGTTTGTAGTAATAAG CTTACCCTTGTTATACCAGA 
CCCAGAG ACGTG G GT CAAGT GTGTG G AGG GT GTG CAT GTT ACAT ATT CAACAGTT GTTT G G AAT ATA G ACT GT GTT AC 
TG ATGCCG ATG G CAC AG AGTTACAC C C CACTT CTACAG GTAGT G GATTG ACTTACTGTATAAGTGGTG ATAATATAG CA 
TG GCCTTTAAAG GTTAACTT G ACTAG G AAT G G GCATAATAAG GTTG ATGTTG CCTTG CAAAATAAT GAG CTTATG CCTC A 





CGGIGIAAAG ACAAAGGCI IGCG IAGCAGG I G IAGAICAAGCACAI IGIAGCGI I GAG ICIAAAIG I IAI IAIACAAG 
TATTAGTG G CAGTT CAGTT GT AG CTG CT ATT ACCT CTT CAAAT CCT AAT CT G AAAGTAG CCT CTTTTTT G AAT GAG G CAG 
GTAAT C AG ATTTAT GTAG ACTT AGACCGAGCA TGTAAATTTGGTATGAAAGTGGGTGATAAGGTTGAAGTTGTTTACCT 
GTATTTTATAAAA AAT ACG AG GT CT ATT GTAAG AG GTATG GTACTTG GTG CTATATCTAATGTTGTTGTGTTA CAATCTA 
AAG GTCATG AG ACAG AGG AAGTG G ATG CTGTAG G C ATT CT CT C ACTTT GTTCT TTTG CAGTAG ATCCTG CG G ATACATA 
TTGTAAATATGTGG CAGCAG GTAATCAACCTTTA G GTAACTGTGTTAAAATGTTGACAGTACATAATG GTAGTG GTTTTG 
C AAT AAC AT C AAAG CCAAGTCCAACTCCG G ATCAG G ATTCTTATG G AG G AG CTTCTGTGTGTCTTTATTGTAG A G CACA 
TATAGCACACCCTGGCGGAGCAG G AAATTT AGATGGACGCTGT C AATTTAAAG GT T CTTTT GTG CAAAT ACCTACTACG 
G AG AAAG ATCCTGTTG GATT CTGTCTAC GTAAC AAG GTTTG CACTGTTTGTC AGTGTTG GATTG GTTATG G ATGTCAGT 
GTG ATTCACTTAG ACAA CCTAAACCTT CT GTT CAGT CAGTT G CTGTTG CATCTG GTTTTG ATAAG AATTATTTAAAC G G G 
TACGGGGTAGCAGTGAGGCTCGGCTGATACCCCTAGCTAATGGATGTGACCCCGATG TTGTAAAGCGAGCCTTTGATG 
TTT GTAATAAGGAATCAGCCGGTATGTTT CAAAATTT GA AGCGTAACTGTGCACGATTCCAAGAAGTACGTGATACTGA 
AGATGGAAAT CTT GAGTATT GTG ATT CTTATTTT GTGGTTAAACAAACCACTCCTAGTAATTAT GAACAT G AG AAAG CTT 
GTTAT G AAG ACTT AAAGT CAG AAGTAACAG CT G AT CAT G ATTT CTTT GT GTT CAAT AAG A ACATTTATAATATTAGTAGGC 
AG AG G CTTACTAAGTATACTATG AT G G ATTTTT G CTATG CTTT G CG G C ACTTT G AC C C AAAG GATT G C G AAGTT CTT AAA 
G AAATACTTGT C ACTTAT G GTTGTATAGAAGATTATCACCCTAAGTGGTTTGAAGAGAATAAGGATTGGTACGACCCAA 
TAGAAAACCCTAAATATTATGCCATGTTGGCTAAAATGGGACCTATTGTACGAGGTGCTTTATTGAATGCTATTGAGTTC 
G G AAACCT CAT G GTT G AAAAAG GTTATGTTG GTGTT ATT A C ACTT G ATAAC C AAG AT CTT AAT G G C AAATTTTAT G ATTTT 
G GT G ATTTT CAG AAG ACAG CGCCTGGTGCTGGTGTTCCT GTTTTT G ATAC GT ATT ATT CTT AC AT G ATG C C CAT C ATAG C 
CATGACTGATGCGTTGGCACCTGAGAGGTATTTTGAATATGATGTGCATAAGGGTTATA AATCTTATGATCTCCTCAAGT 
ATGATTATACTGAGGAGAAACAAGATTTGTTTCAGAAGT ACTTTAAGTATTGGGATCAAGAGTATCACCCTAACTGTCGC 
GACT GTAGT GATGACAGGT G TTT G AT ACATT GT G CAAACTT CAACAT CTT GTTTT CT ACACTT GTACCG CAG ACTT CTT T 
CG GTAATTTGTGTAG AAAG GTTTTTGTTG ATG GTGTACCATTTATAG CTACTTGTG G CT ATCATTCTAAGG AACTTGGTG 
TTATTAT G AAT C AAG ATAAC ACC AT GT C ATTTT C AAAAA TG G GTTT G AGTG AACT CAT G G AGTTT GTTGGAGATCGTGGC 
TTGTTAGTG G G G ACATG CA ATAAATTAGTG G ATCTTAG AACGTCTTGTTTTAGTGTTTGTGCTTTAG CGTCTGGTATTA C 
TC AT C AAAC G GTAAAAC C AG GT C ACTTT AAC AAG G ATTT CTAC G ATTTT GCAGAGAAGG CTGGTATGTTTAAGGAAGGT 
T CTT CTATAC C ACTTAAAC ATTT CTT CTAC CC AC AG ACTG GTAAT G CTG CT AT AAAC GATTAT GATTATTATCGTTATAAC A 
GGCCTACCATGTTTGATATACGTCAACTTTTATTTTGTTTAGAAGTGACTTCTAAATATTTTGAATGTTATGAAGGCG G CT 
GTATACCAGCAAGCCAAGTTGTAGTTAACAATTTAGATAAGAGTGCAGGTTATCCGT TCAATAAGTTTGGAAAGGCCCG 
T CT CT ATTAT G AAAT G AGT CTAG AG GAG CAGG AC CAAC TCTTTGAGAGTACAAAGAAGAACGTCCTGCCTACTATAACT 
CAGATGAATTTAAAATATG CCATATCCGCGAAAAATAGAGCGCGTACAGTGGCAGGTGTGTCTATCCTTTCTACTATGA 
CTAATAGGCAGTTTCATCAGAAGATTCTTAAGTCTATAGTCAACACTAGAAACGCTCCTG TAGTTATTGGAACAACCAAG 
TTTTATGGCGGTTGGGATAACATGTTGAGAAACCTTATTC AGGGTGTTGAAGACCC GATT CTT ATG G GTTG G GATT AT C 
CAAAGTGTG ATAG AG CAATG C CTAATTTGTTG CGTATAG CAG CAT CTTT AGTACTCGCTC GTAAAC AC ACTAATT GTTGT 
A CTTG GTCTG AACG CGTTTATAG GTTGTAT AAT G AAT G C G CTC AG GTTTT AT CT G AAACT G TCTTAG CTACAG GTG GTA 
TATATGTG AAACCTG GTG GTACTAG CAGTG G AG ATG CTACTA CTG CTTATG CAAACAGTGTTTTCAACATAATAC AAG CC 
ACATCTG CTAATGTTG CG CGTC TTTTG AGTGTTATAACG CGTG ATATTGTATATG ATG ACATTAAG AG CTTG CAGTATG A 
ATTGTACCAGCAGGTTTATAGGCGAGTCAATTTTGACCCAGCATTTGTTGAAAAGTTTTATT CTTATTTGTGTAAGAATTT 
CTCATTGATGATCTTGTCTGACGACGGTGTTGTTTGTTATA ACAACACATTAGCCAAACAAGGTCTTGTAGCAGATATTT 
CT GGTTTT AG AG AAGTT CT CT ACTAT CAGAACAAT GTTTTTAT GG CT GATT CTAAAT GTTGGGTTGAACCAGATTTAGAA 
A AAGGCCCACATGAATTTTGTTCACAGCACACAATGTTAGTGGAGGTTGATGGTGAGCCTA GATACTTGCCATATCCAG 
ACCCATCACGTATTTTGTGTGCATGTGTTTTTGTAGATGATTTGGATAAGACAGAATCTGTGGCTGTTATGGAGCGTTAT 
ATCGCTCTTGCCATAGATGCGT ACCCACTAGTACAT CAT G AAAAT GAGG AGTACAAGAAGGTATT CTTT GTGCTT CTTT C 
AT ACAT CAG AAAACT CT AT CAAG AG CTTT CT CAG AAT AT G CTTATG G ACTACT CTTTT GTAA TG G ATATAG ATAAG G GTA 
GTAAATTTT G G G AACAGG AGTT CTAT G AAAAT AT GT AT AG AG C CCCT AC AAC ATTAC AGT GTTGTG G C GTTT GTGTAGT 
GTGTAATAGTCAAACTATATTGC GCTGTGGTAATTGTATTCGCAAACCATTTTTGTGTTGTAAGTGTTGCTATGACCATGT 
CA TGCACACAGAC C AC AAAAAT GTTTT GTCTATAAAT C CTTAC ATTT G CTC AC AG C CAG GTT GTGGTGAAGCAGATGTTA 
CTAAATTGTACCTCGGAGGTATGTCATACTTCTGCGGTAATC ATAAACCAAAGTTATCAATACCGTTAGTATCTAATGGT 
ACAGTGTTTGGAATTTACAGGG CT AATT GTGCAGGTAG CG AAAAT GTTG AT G ATTTT AAT C AACTAG CT ACT ACT AATT G 
GT CTACTGT G G AACCTT AT ATTTT G G CAAAT C GTTGTGT AG ATT CGTTGAGACG CTTT G CTG CAGAGACAGTAAAAGCT 
ACAGAAGAATTACATAAGCAACAATTTGCTAGTGCAGAAGTGA G AG AAGT ACT CT CAG ATCGT G AATT GATT CTGT CTT 
GGGAGCCAGGTAAAACCAGGCCTC CATT G AAT AG AAATT AT GTTTT CACT G G CTTT CACTTT ACTAG AACT AGTAAAGTT 
CAG CTCG GTG ATTTTACATTTG AAAAAG GTG AAG GTAAG G ACGTTGTCTATTATCG AG CG ACGT CTACTG CT AAATT GT 
CT GTTGGAGACATTTTTGTTTTAACCT CAC AC AAT GTT GTTTCT C TTATAGCGCCAACGTT GT GTCCTCAGC AAAC CTTTT 
CTAGGTTTGTGAATTTAAGACCTA ATGTGATGGTACCTGCGTGTTTTGTAAATAACATTCCATTGTACCATTTAGTAGGC 
AAGC AGAAGCGTACTACAGTACAAGGCCCTCCTGGCAGTGGTAAATCCCATTTTGCTATAGGATTGGCGGCTTACTTTA 
GTAACG CCCGTGTCGTTTTTACTGC ATG CTCTCATG CAG CTGTTG ATG CTTTATGTG AAAAAG CTTTTAAGTTTCTTAAAG 
TAG ATG ATTG CACTCGTATAGTAC CTCAAAG G ACTACTATC GATT G CTT CT CT AAGTTT AAAG GTAAT G ACACAG G CAAA 
AAGT ACATTTTTAGTACTATTAATGCCTTGCCAGAAGTTAGTTGTGACATTCTTTTGGTTGACG AGGTTAGTATGTTGAC 
C AATTAC G AATT GT CTTTTATTAAT G GTAAG ATAAACT AT CAAT ATGTTGTGTATGTAGGTG ATCCTG CT C AATTACC G G C 
GCCTCGTACGTTGCTTAACGGTT CACTCTCTCCAAAGGATTATAATGTTGTCACAAACCTTATGGTTTGTGTTAAACCTGA 
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TG CAAATAACCCG GAATCACGTCAGTGTTTCAAG GTTATAG TTAATAATG GTAATTCTGATGTAG GACATGAAAGTGG C 
TCAG CCTAC AAC ATAACTCAAT TAG AATTTGTG AAAG ATTTTGTCTGTCG CAATAAGG AATG G CG G G AAG CAACATTCAT 
TT CACCTTATAATG CTATG AACCAG AG AG CCTACCGTATG CTTG G ACTTAATGTTCAG ACAG TAG ACTCGTCTCAAG GT 
TCG G AGTAT GATT AT GTT AT CTTTT GTGTTACT G CAGATTCGC AGCATG C ACT G AATATTAAC AG ATT CAAT GTAG CG CT 
TACAAGAGCCAAGCGTGGTATACTAGTTGT CAT G CGT CAG CGTG AT G AACTATATT C AG CT CTTAAGTTT ATAG AG CTT G 
ATA GTGTAGCAAGTCTGCAAGGTACAGGCTTGTTTAAAATTTGCAACAAAGAGTTTAGTGGTG TTCACCCAGCTTATGC 
AGT CAC AACT AAG G CT CTT G CTG C AACTTAT AAAGTTAAT G ATG AACTT G CTG CACTT GTTAACGTGGAAGCTGGTTCAG 
AAAT AAC AT AT AAACAT CTTATTT CTTTGTTAG G GTTT AAG AT G AGT GTTAAT GTT G AAGG CT G C CACAACAT GTTTAT AA 
CAC GTGATGAGGCTATCCGCAACGTAAGAGGTTGGGTAGGTTTTGATGTAGAAGCAACACATG CTT G CG GTACT AAC A 
TTG GTACT AACCTG C CTTT C CAAGTAG GTTT CT CTACT G GTG CAG ACTTT GTAGTTACGCCTGAG G G ACTT GTAG ATACT 
T CAAT AG G CAAT AATTTT G AG CCTG T G AATT CT AAAG CACCTCCAGGT G AACAATTTAAT CACTT GAGAGCGTT ATT CAA 
AAGTG CTAAAC CTT G G CAT GTTGT AAG GCCAAG GATT GTG C AAAT GTTAGCGGATAACCTGTG CA AC GTTT CAG ATT GT 
GTAGTGTTTGTCACGTG GTGTCATG G CCTAGAACTAACCACTTTG C G CTATTTTGTTAAAATAGG CAAG GACCAAGTTTG 
TTCTTG CG GTTCTAG AG C AAC AACTT TTAATT CTC AT ACTC AG G CTT ATG CTTGTTG G AAG CATTG CTTG G GTTTTG ATTT 
TGTTT ATAATCCACTCTTAGTG G ATATTCAACAGTG G G GTTATTCTG GTAACCTACAATTTAACC ATG ATTTG CATTGTAA 
TGTG CATG G ACACG CACATGTAGCTTCTG CG G ATG CTATTATG A CGCGTTGTCTTG C AATTAAT AAT G CATTTT GT CAAG 
ATGTCAACTG G G ATTT AACTTAC C CTC ATATAG CAAATG AG G ATG AAGTCAATTCTAGCTGTAG ATATTTACAACG CATG 
TATC TTAATG CATGTGTTGATGCTCTTAAAGTTAACGTTGTCTATGATATAG G CAACCCTAAAG GTATAAAATGTGTTAG 
ACGTGGAGACTTAAATTTTAGATTCTATGATAAGAATCCAATAG TACCCAATGTCAAGCAGTTTGAGTATGACTATAATC 
AG CAC AAAG AT AAGTTT G CTG ATG GTCTTTGTATGTTTTGGAATTGTAATGTGGATTGTTATCCCGACAATTCCTTAGTTT 
GTA G GTACG ACACACG AAATTTG AGTGTGTTTAACCTACCTG GTTGTAATG GTG GTAGCTTGT ATGTTAACAAG CATG C 
ATT C C ACAC AC CT AAATTT G ATCG C ACT AG CTTT CGTAATTT G A AAG CTATG C C ATT CTTTTT CTAT G ACT CAT CGC CTT G C 
GAGACCATTCAATTGGATGGAG TTGCGCAAGAC CTT GTGT CATTAG CT ACG AAAG ATT GTAT CAC AAAAT G C AAC ATAG 
G CG GTG CT GTTT GT AAAAAG C ACG CAC AAAT GTATG CAG ATTTT GT G ACTT CTTAT AAT G CAG CTGTTACTGCTG GTTTT 
ACTTTTTG G GTTACT AAT AATTTT AACCC ATAT AATTT GTG GA AAAGTTTTT CAG CTCTCCAGTCTATC G AC AATATT G CTT 
AT AATATGTATAAG G GTG GTC ATTATG ATG CTATTG CAG G AG AAATG CCCACTATCGTAACTGG AG ATAAAGTTTTTGTT 
A TAG ATCAAG G CGTAG AAAAAG CAGTTTTTTTT AAT C AAACAATT CT G CCTAG ATCTGTAG CGTTTGAGCTGTATGCGA 
AGAGAAATATTCGCACACTGCCAAACAACCGTATTTTGAAAG GTTT GGGTGTAGATGT G ACT AAT G G ATTT GT AATTT G 
G G ATT ACAC G AAC C AAAC AC CAC TATACCGT AAT ACT GTTAAG GTATGTG C ATATACAG AC ATAG AAC C AAAT G G CCTA 
ATAG TG CTGTATG ATG ATAG ATATG GT GATTAC CAGTCTTTT CTAG CT G CTG AT AAT G CT GTTT TAGTTT CTACAC AGT G 
TTACAAGCGGTATTCGTATGTAGAAATACCGTCAAACCTGCTTG TTCAGAACGGTATTCCGTTAAAAGATGGAGCGAAC 
CTGTATGTTTATAAGCGTGTTAATG GTGCGTTTGTTACGCTACCTAACACATTAAACACACAGGGTCGCAGTTATGAAAC 
TTTTG AACCTCGTAGTGATGTTGAGCGTGATTTTCTCGACATGTCTGAGGAGAGTTTTGTAGAAA AGTATGGTAAAGAA 
TTAG GTCTACAG CAC ATACT GTATGGTGAAGTTGATAAGCCC CAAT TAG GTG GTTTACAC ACT GTTATAG GTATGTG CA 
G ACTTTTACGTG C G AATAAGTT G AACG CAAAGT CT GTT ACTAATT CT GATT CT G AT GT CAT G CAAAATT ATTTT GTATT G G 
C AG AC A ATG GTTCCTACAAG CAAGTGTGT ACT GTTGTG G ATTT G CTG CTT G AT G ATTT CTT AG AAC TTCTTAGGAACATA 
CT G AAAG AGTATG GTACTAAT AAGTCT AAAGTT GT AACAGT GTC AA TT GATTACC ATAG CAT AAATTTT AT G ACTT G GTTT 
G AAG ATG G CATTATTAAAAC AT GTT ATCCACAGCTTCAATCAGCATG G ACGTGTG GTTATAATATG CCTG AACTTTATAA 
AGTTC AGAATTGTGTTATGGAACCTTGCAACATTCCTAATTATGGTGTTGGAATAGCGTTGCCAA GTGGTATTATGATG 
AATGTG G CAAAGTATAC AC AACT CTGT CAAT AC CTTT C G AAAACAA CAATGTGTGTACCG CATAATATGCG AGTAATG CA 
TTTTG GAG CTG G AAGTG ACAAAG G AG TG G CTC CAG GTAGT ACT GTT CTTAAAC AAT G G CTCC CAG AAG G G ACACTCCT 
TGTCGATA ATGATATTGTAGACTATGTGTCTGATGCACATGTTTCTGTGCTTTCAGATTGCAATAAAT ATAAGACAGAGC 
AC AAGTTT G AT CTT GT GATATCT GATAT GTATACAGACAAT G ATTCAA AAAG AAAG CATG AAG G C GTG ATAG C CAATAAT 
G G CAAT G ATG AC GTTTT CATATAT CT CT C AAGTTTT CTT CGT AAT AATTT G G CTCTAG GT G GTAGTTTT G CT GTAAAAGT G 
ACAG AG A CAAGTTG G CACG AAGTTTTATATG ACATTGCACAG GATTGTG CATG GTG G ACAATGTTTT GTACAG CAGTG 
AATG CCTCTTCTTC AG AAG CATTCTTG GTTG GTGTT AATTATTT G G GTG CAAGTG AAAAG GTTAAG GTTAGTG GAAAAA 
CGCTG CAC G C AAATTATATATTTT G G AGG A ATT GTAATTATTTACAAACCTCT G CTTATAGTATATTTG ACGTTG CTAAGT 
TTG ATTTG A GATT GAAAGCAACACCAGTT GTTAATTT GAAAACT G AACAAAAGAG AGACTTAGT GTTTA ATTTAATTAAG 
TGTG GTAAGTTACTG GTAAGAGATGTTG GTAACACCTCTTTTACTAGTG TACCAAAGTG CCTTTAGACCACCTAATG GTT 
G G CATTTAC AC G G G G GTG CTTATG CG GTA GTT AATATTT CTAG CG AAT CT AAT AAT G CAG G CTCTTCACCTG G GTGTATT 
GTTGGTACT ATTCATGGTGGTCGTGTTGTTAATGCTTCTTCTATAGCTATGACGGCACCGTCATCAGGT ATGGCTTGGT 
CTAG CAGT C AGTTTT GTACT G CACACT GTAACTTTT CAG AT ACTACAGT G TTT GTTAC AC ATT GTTAT AAATATG ATG G GT 
GTCCTATAACTG G CATG CTTCAAAAG AAT TTTTTACGTGTTTCTGCTATG AAAAATG GCCAG CTTTT CTAT AATTT AAC AG 
TTAGTGTA GCTAAGTACCCTACTTTTAAATCATTTCAGTGTGTTAATAATTTAACATCCGTATATTTA AATGGTGATCTTG 
TTTACACCTCTAATGAGACCACAGATGTTACATCTGCAGGTGTTTAT TTTAAAGCTGGTGGACCTATAACTTATAAAGTTA 
TGAGAGAAGTTAAAGCCCTGGCTTATTTTGTTAATGGTACTGCACAAGATGTTATTTTGTGTGATGGATCACCTAGAGGC 
TTGTTA G CATGCCAGTAT AATACTG G CAATTTTT CAG AT G G CTTTTATCCTTTTATTAATAGTAGT TTAGTTAAG CAG AAG 
TTT ATT GTCTATCGT G AAAATAGT GTTAAT ACTACTTTTACGTTA CAC AATTT CACTTTT CAT AAT GAGACTGGCGC C AAC C 
CTAATCCTAGTGGTGTTCAGAAT ATTCAAACTTACCAAACACAAACAGCTCAGAGTGGTTATTATAATTTTAATTTTTCCTT 
T CT G AGTAGTTTT GTTT AT AAG G AGT CT AATTTTATGTATG G AT CTT AT CACCC AAGTT GT AATTTTAG ACTAG AAACTAT 
TAATAATGGCTTGTGGTTTAATTCACTTTCAGTTTCAATT GCTTACGGTCCTCTTCAAGGTGGTTGCAAGCAATCTGTCTT 



TAGTGGTAGAG C AACTT GT TGTTATGCTTATTCATATGGAGGTCCTTCGCTGTGTAAAGGTGTTTATTCAGGTGAGTTA 
GATCTTAATTTTGAATGTGGACTGTTAGTTTATGTTACTAAGAGCGGTGGCTCTCGTATA CAAACAGCCACTGAACCGCC 
AGTTATAACT CG AC AC AAHAT AAT AAT ATTACTTT AAAT ACTT GT GTT GATT AT AAT AT AT AT G G CAGAACTG GCCAAGG 
TTTTATTACTAATGTAACC GACTCAG CTGTTAGTTATAATTATCTAG CAG ACG CAG GTTTG G CTATTTTAG ATACATCT G G 
TTCCATAGACAT CTTT GTT GTAC AAG GT G AATATG GT CTT ACTT ATT ATT AG GTTAAC CCTTGCGAAGATGTCAACCAGCA 
GTTTGTAGTTTCTGGTGGTAAATTAGTAGGTATTCTT ACTTCACGTAATGAGACTGGTTCTCAGCTTCTTGAGAACCAGT 
TTTACATTAAAATCACT AATGGAACACGTCGTTTTAGACGTTCTATTACTGAAAATGTTGGAAATTGCCCTTATGTT AGÎT 
ATG GTAAGTTTTGTATAAAACCTG ATG GTTCAATTG CCACAATAGTACC AAAACAA TTGG AACAGTTTGTG G CACCTTTA 
CTTAATGTTACTGAAAATGTGCTCATACCTAACAGTTTTAATTTAACTGTTACAGATGAGTACATACAAACGCGTATGGAT 
AAG GTC C AAATTAAT TGTCTGCAGTAT GTTT GTG G C AATT CT CT G GATT GTAG AG ATTT GTTT C AAC AATATG G G CCTGT 
TTGT G ACAACAT ATT GTCT GTAGT AAAT AGT ATT G GT CAAAAAG AAG AT AT G G AA CTTTT G AATTT CT ATT CTT CT ACTAA 
ACCGGCTGGTTTTAATACACCATTTCTTAGTAAT GTTAGCACTGGTGAGTTTAATATTTCTCTTCTGTTAACAACTCCTAG 
TAGTCCTAGAAGG C GTT CTTTTATT G AAG ACCTT CTATTT AC AAG CGTT G AAT CTGTTG G ATTACC AAC AG AT G AC G CAT 
ACAAAAATTG CACTG CAG G ACCTTTAG GTTTTCTTAAG G ACCTTG CGTGTG CT CGT G AAT AT AAT G GTTTG CTTGTGTTG 
C CTCC C ATTATAAC AG CAG AAAT GCAAATTTT G TATACTAGTTCTCTAGTAGCTTCTATG G CTTTTG GTG GTATTACTG CA 
G CTG GTG CTATA C CTTTTG CCACACAACTG CAG G CT AG AATT AAT C ACTT G G GTATTAC CC AGT C ACTTTT G TTG AAG AA 
TC AAG AAAAAATTG CTG CTT C CTTT AATAAG G CC ATTG GTCGTATGC AG G AA G GTTTTAG AAGTACATCTCTAG CATTAC 
AACAAATTCAAGATGTTGTTAATAAGCAGAGT GCTATTCTTACTGAGACTATGGCATCACTTAATAAAAATTTTGGTGCTA 
TTTCTTCTATG ATT C AAG AAAT CTAC C AG CAACTTG ACG CCATACAAG CAAATGCTCAAGTG G ATCGTCTT ATAACTG GT 
AG ATT GT CAT CA CTTT CT GTTTT AG CATCTG CTAAG CAG G CGG AG CATATT AG AGTGTCAC AAC AG CGTG AGTTAG CTA 
CT CAG AAAATTAAT G AGT GT GTTAAGT CACAG T CT ATTAG GTACTC CTTTT GTG GT AAT GGACGACATGTT CTAACC ATA 
CCGCAAAATGCA C CTAAT G GTATAGT GTTT AT AC ACTTTT CTTATACTC C AG ATAGTTTT GTTAAT GTTACT G C AAT AGTG 
G GTTTTT GTGT AAAG C CAG CT AAT GCTAGTCAGTATG C AATAGTAC CC G CT AAT GGTAGGGGTATTTTT AT AC AAGTT AA 
TGGTAGTTACTACATCACAGCACGAGATATG TATATGCCAAGAGCTATTACTGCAGGAGATATAGTTACGCTTACTTCTT 
GTCAAGCAAATTATGTAAGTGTAAATAAGACCGTCATTACTACATTCGTAGACAATGATGATTTTGATTTT AATGACGAA 
TT GT CAAAAT G GT G G AAT G ACACTAAGC AT GAG CT ACC AG ACTTT G ACAAA TT C AATTACACAGTACCTAT ACTT G AC AT 
T G AT AGT G AAATT G ATCGT ATT CAAG G CGTT ATACAG G GT CTTAAT G ACT CTTTAATAGACCTT G AAAAACTTT CAATACT 
CAAAACTTAT ATTAAGTG G CCTTG GTATGTGTGGTTAG CCATAG CTTTT G C C ACTATTAT CTT CAT CTT A ATACTAG G ATG 
G GTTTT CTT CAT G ACT GGATGTTGTGGTT GTT GTT GT G G ATG CTTTG G C ATTATG C CT CT AAT GAGTAAGTGTG GTAAGA 
AAT CTT CTTATTACAC G ACTTTT G ATAAC GATGTGGTAACTTAACAATACAGACCTAAAAAGTCTGTTTAATGATTCAAAG 
TCCCACGT CCTTC CTAAT AGT ATT AATTTTT CTTT G GTGTAAACTT GTACTAAGTT GTTTT AGAGAGTTT ATT ATAG CG CT 
CC AAC AACT AATAC AAGTTTT ACTC C AAATT AT C AAT AGTAACTTAC AGCCTAGACTGACC CTTT GTC AC AGTCTAG ACTA 
AT GTT AAACTT AG AAG CAATTATTG A AACTG GTG AG CAAGT GATT CAAAAAAT CAGTTT CAATTT ACAG CATATTTCAAGT 
GTATT AAAC ACAG AAGTATTTG ACCCCTTTG ACTATTGTTATTACAG AG G AG GTAATTTTTG G G A AATAG AGTCAG CTG 
AAGATTGTTCAGGTGATGATGAATTTATTGAATAAGTCGCTAGAGG AAAATGGAAGTTTTCTAACAGCGCTTTATATATT 
T GTAG G ATTTTTAG C ACTTTAT CTT CTAGGTAGAG C ACTT CAAG C ATTT GTACAGGCTGCTGATG CTT GTT GTTT ATTTT G 
GTATA CATG G GTAGTAATTCCAG G AG CTAAG GGTACAG CCTTTGTATATAAGTATACATATG GTA G AAAACTTAACAAT 
CGGGAATTAGAAGCAGTTATTGTCAACGAGTTTCCTAAGAACGGTT GGAATAATAAAAATCCAGCAAATTTTCAAGATG 
TCCAACGAGACAAATTGTACTCTTGAC TTTGAACAGTCAGTTGAGCTTTTTAAAGAGTATAATTTATTTATAACTGCATTC 
TTGTTG TT CTT AACC ATAAT ACTT C AGTATG G CTATG CAACAAG AAGTAAGTTTATTTATATACTG AAAATG ATAGTGTTA 
TGGTGCTTTTGGCCCCTTAACATTGCAGTAGGTGTAATTTCATGT ATATACCCACCAAACACAGGAGGTCTTGTCGCAGC 
GATAATACTTACAGTGTTTGCGTGT CTGTCTTTTGTAGGTTATTGGATCCAGAGTATTAGACTCTTTAAGCGGTGTAGGT 
CATGGTGGT C ATTTAACC CAG AAT CT AAT GCCGTAGGTT CAATACT C CTAACT AAT G GTC AAC AA TGTAATTTTG CTATA 
G AG AGTGTG CCAATG GTG CTTTCTCCAATTATAAAG AATG GTGTT CTTTATTGTG AG G GTCAGTG GCTTGCTAAGTGTG 
AACCAGACCACTTGCCTAAAGATATATTTGTTTGTACACCGGATAGACGTAATATCTACCGTATGGTGCAGAAATATACT 
G GTG AC CAAAGCGGAAATAAGAAACGGTTTGCTACGTTTGTCTATGCAAAGCAGTCAGTAGATACT GGCGAGCTAGAA 
AGT GTAGCAACAGGAGGGAGTAGT CTTTACACCTAAAT GT GT GT GTGT AGAGAGTATTTAAAATTATTCTTTAATAGTGC 
CTCTATTTTAAGAGCGCATAATAGTATT ATTTTTGAGGATATTAATATAAATCCTCTCTGTTTTATACTCTCTTTTCAAGAG 
CTATTA TTT AAAAAAC AGTTTTT C C ACT CTTTT GTG C C AAAAACT ATT GTTGTTAAT GGTGTAACC TTT CAAGT AG AT AAT 
GGAAAAGTCTACTACGAAGGAAAACCAATTTTTCAGAAAGGTTGT TGTAG GTT GTG GTT G AGTT AT AAAAAAG ATT AAA 
CTACCTACT AC ACTT ATTTTT ATAA G AGGCGTTTTATCTTACAAGCGCTTAATAAATACGGACGATGAAATGGCTGACTA 
GTTTTG TAAG G G CAGTTATTTCATGTTATAAACCCCTATTATTAACTCAATTAAG AGTATTAG ATA G GTTAATCTTAG ATC 
ATGG ACCAAAACACAT CTTAACGT GT GTTAGGT GCGT GATTTT GT TT C AATTAG ATTT AGTTT ATAGGTTGGCGTATACG 
CCTACTCAATCG CTG GTATG AATAA TAGTAAAG ATAATCCTTTTTG CG G AG CAATAG CAAG AAAAG CG CG AATTTATCTG 
AG AG A AG G ATT AG ATT GT GTTT ACTTT CTTAAC AAAG CAG G ACAAG CAG AGTCTTGTCCCG CGTG TACCTCTCTAGTAT 
TCCAG G GG AAAACTTGTG AG G AACACAAATATAATAATAATCTTTT GTCATG G CAAGCG GTAAG G CAACTG G AAAG ACA 
GATGCCCCAGCTCCAGTCATCAAACTA GGAGGACCAAAGCCACCTAAAGTTGGTTCTTCTGGAAATGTATCTTGGTTTC 
AAGCAATA AAAGCCAAGAAGTTAAATTCACCTCCGCCTAAGTTTGAAGGTAGCGGTGTTCCTGATAAT GAAAATCTAAA 
ACCAAGTCAGCAGCATGGATATTGGAGACGCCAAGCTAGGTTTAAGCCA GGTAAAGGTGGAAGAAAACCAGTCCCAG 
ATGCTTGGTATTTTTAGTATACTGGAACAGGA CCAGCCGCTAACCTGAATTGGGGTGATAGCCAAGATGGTATAGTGTG 
GGTTGCTGGTAAG GGTGCTGATACTAAATTTAGATCTAATCAGGGTACTCGTGACTCTGACAAGTTTGACCAA TATCCG 




CTACGGTTTTCAG ACG G AG G ACCTG ATGGTAATTTCCGTTGG G ATTTCATTCCT CTG AATCGTG G CAG G AGTGG G AG AT 
CAACAG CAG CTTCATCAG CAG CATCTAGTAG AG CA CCATCACGTG AAGTTTCG CGTG GTCG CAG G AGTG GTTCTG AAG 
AT G AT CTT ATT GCTCGTGCAGCAAGGAT AATT CAG G AT CAG CAG AAG AAG G GTTCTCG CATTAC AAAG G CTAAG G CT G 
ATGAAATG GCTCACCG CCG GTATTG CAAG CG CAGTATTCCACCTAATTATAAG GTTGAT CAAGTGTTTGGTCCCCGTAC 
TAAAG GTAAG G AG G G AAATTTTG GTG ATG ACAAG ATG AAT GAG G AAG GTATTAAG G ATG GGCGCGTTACAG CAATG C 
T C AAC CTAGTTCCTAG CAG CCAT G CTTGTCTTTTCG G AAGTAG AGTG ACG CCCAG ACTTCAACCAG ATG GGCTG CACTT 
GAAA TTTGAATTTACTACTGTGGTCCCACGTGATGATCCGCAGTTTGATAATTATGTAAAAATT TGTGATCAGTGTGTTG 
ATGGTGTAGGAACACGTCCAAAAGATGATGAACCAAGACCAAAG TCACGCTCAAGTTCAAGACCTGCAACAAGAGGAA 
ATTCTCCAG CG CCAAG ACAG CAGCG C CCTAAG AAG G AG AAAAAG CCAAAG AAG CAG G ATG ATG AAGTGG ATAAAG CA 
TTGACCTCAGATGAGGAGAG G AAC AAT G C ACAG CT G G AATTT GATGATGAACCCAAGGT AATTAACT G G GGGGATTCA 
GCGCTAGGAGAGAATGAACTTTGAGTAAAATTGAATAGTAAGAGTTAAGGA AGATAGGCATGTAGCTTGATTACCTACA 
TGTCTATCG CCAG G G AAATGTCTAATTTGTCT ACTTAGTAG CCTG G AAACG AACG GTAG ACCCTTAG ATTTTAATTTAGT 
TTAATTTTTAGTTTAGTTTAAGTTAGTTTAGAGTAGGTATAAAGATGCCAGTGGCGGGGCCACGCGGAGTAC GACCGA 
GG GTACAG CACTAG G ACG CCCATTAG G G G AAG AGCTAAATTTTAGTTTAAGTTA AGTTTAATTG GCTATGTATAGTTAA 
AATTTATAG G CTAGTATAG AGTTAG AG C AAAAAAA AAAAAAAAAAAAAAAAAAAA 

Replicase 

In addition to the structural and accessory genes, two-thirds of a coronavirus genome comprises the 
replicase gene (at the 5' end of the genome), which is expressed as two polyproteins, ppl a and ppl ab, in 
which ppl ab is an extension product of ppl a as a resuit of a -1 ribosomal shift mechanism. The two 
polyproteins are deaved by two types of virus-encoded protéinases usually resulting in 16 non-structural 
proteins (Nspl-16); IBV lacks Nspl thereby encoding Nsp2-16. 

Thus Gene 1 in IBV encodes 15 (16 in other coronaviruses) non-structural proteins (nsp2-16), which are 

associated with RNA réplication and transcription. 

The term 'replicase protein' is used herein to refer to the ppl a and ppl ab polyproteins or individual nsp 

subunits. 

The term 'replicase gene' is used herein to refer to a nudeic acid sequence which encodes for replicase 

proteins. 

A summary of the functions of coronavirus nsp proteins is provided in Table 1. 

TABLE 1 Nsp Protein Key features 1 Conserved within but not between coronavirus genetic groups; potential 
regulatory functions in the host cell. 2 Dispensable for MHV and SARS-CoV réplication in tissue 
culture 3 Acidic domain; macro domain with ADRP and poly (ADP-ribose)-binding activities; one or two 
ZBD- containing papain-like proteases; Y domain 4 Transmembrane domain 5 3C-like main protease, 
homodimer 6 Transmembrane domain 7 Interacts with nsp8 to form a hexadecamer 
complex 8 Noncannonical RNA polymerase; interacts with nsp7 to form a hexadecameric complex 9 ssRNA- 
binding protein, dimer 10 RNA-binding protein, homododecamer, zinc-binding domain, known to interact 
with nspl4 and nspl 6 11 Unknown 12 RNA-dependent RNA polymerase 13 Zinc-binding domain, NTPase, 
dNTPase, 5'-to-3' RNA and DNA helicase, RNA 5'-triphosphate 14 3'-to 5' exoribonudease, zinc-binding 
domain and N7- methyltransferase 15 Uridylate-specific endoribonuclease, homohexamer 16 Putative 

ribose-2'-0-methyltransferase 

The variant replicase gene encoded by the coronavirus of the présent invention comprises a mutation in one 
or more of the sections of sequence encoding nsp-10, nsp-14, nsp-15 or nsp-16. 

Nspl 0 has RNA-binding activity and appears to be involved in homo and/or heterotypic interactions within 
other nsps from the ppl a/ppl ab région. It adopts an a/p fold comprised of five a-helices, one 310-helix and 
three p-strands. Two zinc-binding sites hâve been identified that are formed by conserved cysteine residues 
and one histidine residue (Cys-74/Cys-77/His-83/Cys-90; Cys-117/Cys-120/Cys-128/Cys-130). The protein has 
been confirmed to bind single-stranded and double-stranded RNA and DNA without obvious specificity. Nsp- 
10 can be cross-linked with nsp-9, suggesting the existing of a complex network of protein-protein 
interactions involving nsp-7, -8, -9 and -10. In addition, nsp-10 is known to interact with nsp-14 and nsp-16. 
Nsp-14 comprises a 3'-to-5' exoribonudease (ExoN) active domain in the amino-terminal région. SARS-CoV 
ExoN has been demonstrated to hâve métal ion-dependent 3'-to-5' exoribonudease activity that acts on both 
single-stranded and double-stranded RNA, but not on DNA. Nsp-14 has been shown to hâve proof-reading 
activity. This nsp has also been shown to hâve N7-methyltransferase (MT) activity in the carboxyl-terminal 

région. 

Nsp-15 associated NendoU (nidoviral endoribonuclease, spécifie for U) RNase activity has been reported for 
a number of coronaviruses, induding SARS-CoV, MHV and IBV. The activities were consistently reported to be 
significantly enhanced by Mn2+ ions and there was little activity in the presence of Mg2+ and Ca2+. NendoU 
deaves at the 3' side of uridylate residues in both single-stranded and double-stranded RNA. The biologically 
relevant substrate(s) of coronavirus NendoUs remains to be identified. 



Nsp-16 has been predicted to médiate ribose-2'-0-methyltransferase (2'-0-MTase) activity and reverse- 
genetics experiments hâve shown that the 2'-0-MTase domain is essential for viral RNA synthesis in HCoV- 
229E and SARS-CoV. The enzyme may be involved in the production of the cap 1 structures of coronavirus 
RNAs and it may also cooperate with NendoU and ExoN in other RNA processing pathways. 2'-0-MTase 
might also methylate spécifie RNAs to proteetthem from NendoU-mediated cleavage. 


The genomic and protein sequencesfor nsp-10, -14, -15 and -16 are provided as SEQ ID NO: 2-5 and 6-9, 

respectively. 

(nsp-10 nucléotide sequence- nucléotides 11884-12318 of SEQ ID NO: 1)SEQ ID NO: 

2 TCTAAAG GTCATG AG ACAG AG GAAGTG G ATG CTGTAG G CATT CT CT CACTTT GTT CTTTT G CAGTA G ATCCTG CG G AT 
AC ATATTGTAAATATGTG G CAG CAG GTAATCAACCTTTAG GTAACTGTGTTAAA ATGTTG ACAGTACATAATG GTAGTGG 
TTTT G C AATAAC AT C AAAG C C AAGTC C AACT CCGGATCAG GATT CTT ATG G AGG AG CTT CT GT GT GT CTTT ATT GT AG AG 
CACATATAG CACACCTTG G CGG AG CA G G AAATTTAG ATG G ACG CTGTCAATTTAAAGGTTCTTTTGTG CAAATACCTACT 
ACG G AG AAAG AT CCTGTTG G ATTCTGTCTACGTAAC AAG GTTTG CACT GTTT GTCAGT GTT G G ATTGGTTATGG ATGT C 
AGT GT GATT CACTTAGACAACCTAAACCTT CT GTT CAG (nsp-14 nucléotide sequence- nucléotides 16938- 

18500 of SEQ ID NO: 1) SEQ ID NO: 3 

GGTACAG G CTT GTTT AAAATTT G CAACAAAG AGTTTAGTG GTGTTCACCCAG CTTATG CAGTCACA ACTAAG GCTCTTG C 
T GCAACTT AT AAAGTT AAT G AT G AACTT G CTG CACTT GTTAACGT G G AAG CT G GTT C AG AAATAACAT ATAAACAT CTT A 
TTTCTTTGTTAG G GTTTAAG ATG AGTGTTAATGTTG AA G G CTG CCACAACATGTTTATAACACGTG ATG AG G CTATCCGC 
AACGTAAGAGGTTGGGTAGGTTTT GATGTAGAAGCAACACATGCTTGCGGTACTAACATTGGTACTAACCTGCCTTTCC 
AAGTAGGTTTC TCTACTGGTGCAGACTTTGTAGTTACGCCTGAGGGACTTGTAGATACTTCAATAGGCAATAATTTT GA 
GCCTGTGAATTCTAAAGCACCTCCAGGTGAACAATTTAATCACTTGAGAGCGTTATTCAAAAGT GCTAAACCTTGGCATG 
TTGTAAG GCCAAG GATTGTG CAAATGTTAG CG G ATAACCTGTGC AACGTT T CAG ATT GT GT AGT GTTT GTCACGTGGTG 
TC ATG G CCTAG AACTAAC CACTTTG C G CTATTTTGTT AAAATAG G C AAG G AC C AAGTTTGTTCTTG C G GTTCTAG AG C AA 
CAA CTTTT AATT CTC ATACTC AG G CTTATG CTTGTTG G AAG CATTGCTTG G GTTTT GATTTT GTTTATAAT CCACT CTTAGT 
G G ATATT CAACAGTG GG GTTATTCTG GTAACCTACAATTTAACCATG ATTTG CATTGTAATGTG CATGG ACAC G CACAT 
GTAG CTTCTG CG G ATG CTATTATG ACG CGTTGTCTTG CAATTAATAATG CATTTTGTCAA G ATGTCAACTG G G ATTTAAC 
TTACC CTC ATATAG C AAAT GAGGATGAAGT C AATT CTAGCTGTAGAT ATTTACAACGCATGTAT CTT AAT GCATGTGTTG 
ATGCTCTTAAAGTTAACGTTGTCTATGATATA GGCAACCCTAAAGGTATTAAATGTGTTAGACGTGGAGACTTAAATTTT 
AG ATT CT AT G ATAAG AAT C C AAT AGTACC C AAT GT C AAG C AGTTT G AGTATG ACTAT AAT CAG CAC AAAG AT AAGTTT G C 
TG AT G GT CTTT GTAT GTTTT G G AATT GTAAT GTG GATT GTTATC CC G AC AATT C CTT ACTTT GTAGGTAC GACACACGAA 
ATTT G AGTGT GTTTAAC CTACCTGGTTGT AAT GGTGGTAG CTT GTATGTTAAC AAG CAT G CATT CCACACACCT AAATTT 
GATCGCACTAG CTTT CGTAATTT G AAAG CTATG C CATT CTTT TTCTATG ACT CAT C G CCTT G C G AG AC CATT C AATT G G AT 
GGAGTTGCGCAAGAC CTT GTGT CATTA G CTAC G AAAG ATT GTAT C AC AAAAT G C AAC AT AGGCGGTGCT GTTT GT AAAA 
AG CACG CACAAATG TATG CAG ATTTT GT G ACTT CTT AT AAT G CAG CTGTTACTGCTG GTTTTACTTTTT G G GTTACTAAT 
AATTTTAACCCATATAATTTGTGGAAAAGTTTTTCAGCTCTCCAG (nsp-15 nudeotide sequence- nudeotides 

18501-19514 of SEQ ID NO: 1) SEQ ID NO: 4 

T CT AT CG AC AAT ATT G CTT AT AAT ATGTATAAGGGTGGT CATT ATG ATG CT ATT G CAG G AG AAAT G CCCACTATCGTAAC 
TG G AG ATAAAGTTTTT GTTATAGATCAAG G C GTAG AAAAAG C AGTTTTTTTT AAT C AAAC AATT CTG CCT AC AT CTGTAG C 
GTTTG AG CTGTATG CG AAG AG AAATATTCG CACACTG C C AAAC AAC CGT ATTTT G AAAG GTTTG G GT GTAG AT GT G ACT 
AAT GGATTT GTAATTT GGGATTAC ACGAACCAAACACCACTATACCGTAATACTGTTAAGGTATGTGCATATACAGACAT 
AGAACCAAAT GGCCTAATAGTGCTGTATGATGATAGATATGGTGATTACCAGTCTTTTCTAGCTGCTGATAATGCT GTTT 
TAGTTTCTACACAGTGTTACAAGCGGTATTCGTATGTAGAAATACCGTCAAACCTGCTTGTT CAGAACGGTATT C CGTTA 
AAAG ATG G AG CG AACCTGTATGTTTATAAG CGTGTTAATG GTG CGTTT GTTACG CTACCTAACACAATAAACACACAG G 
GTCGAAGTTATGAAACTTTTGAACCTCGTAGTGAT GTTGAGCGTGATTTTCTCGACATGTCTGAGGAGAGTTTTGTAGA 
AAAGTAT G GTAAAG AATT AG GT CTACAGCACATACTGTATGGTGAAGTTGATAAGCCCCAATTAGGTGGTTTCCACACT 
GTTATAG GT ATGTG C AG ACTTTT AC GTG CG AATAAGTTG AACG C AAAGT CTGTTACT AATT CT GATT CTG ATGTC ATG C A 
AAATTATTTT GT ATT G G CAG ACAATG GTTCCTACAAG CAAGTGTGTACTGTTGTG G ATTTG CTG CTT G AT G ATTT CTT AG 
AACTTCTTAGGAACATACTGAAAGAGTATGGTACTAATAAGTCTAAA GTTGTAACAGTGTCAATTGATTACCATAGCATA 
AATTTTAT G ACTT G GTTT G AAG ATG G CATTATT AAAACAT GTTAT CCACAGCTT CAA (nsp-16 nudeotide 
sequence- nudeotides 19515-20423 of SEQ ID NO: 1) SEQ ID NO: 5 

TCAGCATGGACGTGTGGTTATAATATGCCTGAACTTTATAAAGTTCAGAATTGTGTTATGGAACCT T G C AAC ATT CCTAA 
TTATG GTGTTG GAATAG CGTTG CCAAGTG GTATTATGATGAATGTG G CAAAG TATACACAACTCTGTCAATACCTTTCGA 
AAACAACAATGTGTGTACCGCATAATATGCGAGTAATG CATTTT G GAG CT G G AAGT G ACAAAG G AGT GGTGCCAGGTA 
GTACT GTT CTT AAACAAT G G CTCCCA G AAG G G ACACTCCTTGTCG ATAATG ATATTGTAG ACTATGTGTCTG ATG CACAT 
GTTTCTGTG CTT TCAG ATTG CAATAAATATAAG ACAG AG CACAAGTTTG ATCTTGTG ATATCTG ATATGTATACAG AC AA 

t n a TTr aaaaataa Arc a t r~ aa n r~rr~-rr~ axa nrr a a x a a ~rr cfAA tt a ~rn a rr.xxxxr a x a x a x rxrxr A a rxxxxrxxr 
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GTAATAATTTG GCTCTAG GTG GTAGTTTTGCT GT AAAAGT G ACAG AG ACA AGTTG G CAC G AAGTTTT ATAT G AC ATT G C 
AC AG GATT GTGCATGGTG G ACAAT GTTTT GTACAGCA GT G AAT G CCT CTT CTT CAG AAG C ATT CTT GATT G GT GTTAATT 
ATTTG G GTG C AAGTG AAAAG GTT AAGGTTAGTG GAAAAAC G CTG CAC G C AAATTATATATTTT G G AG G AATTGTAATTA 
TTTACAAAC C TCTG CTT ATAGTATATTT G ACGTTG CT AAGTTT G ATTT G AG ATT G AAAG C AAC GCCAGTTGTT AAT TTG A 
AAACTGAACAAAAGACAGACTTAGTCTTTAATTTAATTAAGTGTGGTAAGTTACTGGTAAGA GATGTTGGTAACACCTCT 
TTTACTAGTGACTCTTTTGTGTGTACTATGTAG (nsp-10 amino acid sequence) SEQ ID NO: 6 

SKGHETEEVDAVGILSLCSFAVDPADTYCKYVAAGNQPLGNCVKMLTVKNGSGFAITSKPSPTPDQ DSYGGASVCLYCRAHI 
AHPGGAGNLDGRCQFKGSFVQIPTTEKDPVGFCLRNKVCTVCQCWIGYGC QCDSLRQPKPSVQ (nsp-14 amino 

acid sequence) SEQ ID NO: 7 

GTGLFKICNKEFSGVHPAYAVTTKALAATYKVNDELAALVNVEAGSEITYKHLISLLGFKMSVNVE GCHNMFITRDEAIRNVR 
GWVGFDVEATHACGTNIGTNLPFQVGFSTGADFWTPEGLVDTSIGNNF EPVNSKAPPGEQFNHLRALFKSAKPWHVVRP 
RIVQMLADNLCNVSDCWFVTWCHGLELTTLRYFV KIGKDQVCSCGSRATTFNSHTQAYACWKHCLGFDFVYNPLLVDIQQ 
WGYSGNLQFNHDLHCNVHGH AHVASADAIMTRCLAINNAFCQDVNWDLTYPHIANEDEVNSSCRYLQRMYLNACVDAL 
KVNWYDI GNPKGIKCVRRGDLNFRFYDKNPIVPNVKQFEYDYNQHKDKFADGLCMFWNCNVDCYPDNSLVCRY DTRNL 
SVFNLPGCNGGSLYVNKHAFFITPKFDRTSFRNLKAMPFFFYDSSPCETIQLDGVAQDLVSL ATKDCITKCNICGAVCKKKAQ 
MYADFVTSYNAAVTAGFTFWVTNNFNPYNLWKSFSALQ (nsp-15 amino acid sequence) SEQ ID NO: 8 

SIDNIAYNMYKGGHYDAIAGEMPTIVTGDKVFVIDQGVEKAVFFNQTILPTSVAFELYAKRNIRTL PNNRILKGLGVDVTNGF 
VIWDYTNQTPLYRNTVKVCAYTDIEPNGLIVLYDDRYGDYQSFLAADNA VLVSTQCYKRYSYVEIPSNLLVQNGIPLKDGANL 
YVYKRVNGAFVTLPNTLNTQGRSYETFEPRSD VERDFLDMSEESFVEKYGKELGLQHILYGEVDKPQLGGLHTVIGMCRLLR 
ANKLNAKSVTNSDSDV MQNYFVLADNGSYKQVCTWDLLLDDFLELLRNILKEYGTNKSKWTVSIDYHSINFMTWFEDGII 

KTCYPQLQ (nsp-16 amino acid sequence) SEQ ID NO: 9 

SAWTCGYNMPELYKVQNCVMEPCNIPNYGVGIALPSGIMMNVAKYTQLCQYLSKTTMCVPHNMRVM HFGAGSDKGVAP 
GSTVLKQWLPEGTLLVDNDIVDYVSDAHVSVLSDCNKYKTEHKFDLVISDMYTD NDSKRKHEGVIANNGNDDVFIYLSSFLR 
NNLALGGSFAVKVTETSWHEVLYDIAQDCAWWTMFCTA VNASSSEAFLVGVNYLGASEKVIWSGKTLHANYIFWRNCNYL 
QTSAYSIFDVAKFDLRLKATPWN LKTEQKTDLVFNLIKCGKLLVRDVGNTSFTSDSFVCTM 

Reduced Pathogenicity 

The live, attenuated coronavirus of the présent invention comprises a variant replicase gene which causes 
the virus to hâve reduced pathogenicity compared to a coronavirus expressing the corresponding wild-type 

gene. 

The term "attenuated" as used herein, refers to a virus that exhibits said reduced pathogenicity and may be 
classified as non-virulent. A live, attenuated virus is a weakened replicating virus still capable of stimulating 
an immune response and producing immunity but not causing the actual illness. 

The term "pathogenicity" is used herein according to its normal meaning to refer to the potential of the virus 
to cause disease in a subject. Typically the pathogenicity of a coronavirus is determined by assaying disease 
associated symptoms, for example sneezing, snicking and réduction in trachéal ciliary activity. 

The term "reduced pathogenicity" is used to describe that the level of pathogenicity of a coronavirus is 
decreased, lessened or diminished compared to a corresponding, wild-type coronavirus. 

In one embodiment, the coronavirus of the présent invention has a reduced pathogenicity compared to the 
parental M41 -CK virus from which it was derived or a control coronavirus. The control coronavirus may be a 
coronavirus with a known pathogenicity, for example a coronavirus expressing the wild-type replicase 

protein. 

The pathogenicity of a coronavirus may be assessed utilising methods well-known in the art. Typically, 
pathogenicity is assessed by assaying dinical symptoms in a subject challenged with the virus, for example a 

chicken. 

As an illustration, the chicken may be challenged at 8-24 days old by nasal or ocular inoculation. Clinical 
symptoms, associated with IBV infection, may be assessed 3-10 days post-infection. Clinical symptoms 
commonly assessed to détermine the pathogenicity of a coronavirus, for example an IBV, include gasping, 
coughing, sneezing, snicking, dépréssion, ruffled feathers and loss of trachéal ciliary activity. 

The variant replicase of the présent invention, when expressed in a coronavirus, may cause a reduced level 
of clinical symptoms compared to a coronavirus expressing a wild-type replicase. 

For example a coronavirus expressing the variant replicase may cause a number of snicks per bird per 
minute which is less than 90%, less than 80%, less than 70%, less than 60%, less than 50%, less than 40%, less 
than 30%, less than 20% or less than 10% of the number of snicks caused by a virus expressing the wild type 

replicase. 

A coronavirus exnressing a variant renlicase according to the nresent invention mav cause wheezing in less 



than 70%, less than 60%, less than 50%, less than 40%, less than 30%, less than 20% or less than 10% of the 
number of birds in a flock infected with the a virus expressing the wild type replicase. 

A coronavirus expressing a variant replicase according to the présent invention may resuit in trachéal ciliary 
activity which is at least 60%, at least 70%, at least 80%, at least 90% or at least 95% of the level of trachéal 

ciliary activity in uninfected birds. 

A coronavirus expressing a variant replicase according to the présent invention may cause clinical symptoms, 
as defined in Table 2, at a lower level than a coronavirus expressing the wild type replicase. 

TABLE 2 IBV severity limits based on clinical signs: 

The variant replicase of the présent invention, when expressed in a coronavirus, may cause the virus to 

replicate at non-pathogenic levels in ovo. 

While developing vaccines to be administered in ovo to chicken embryos, attention must be paid to two 
points: the effect of maternai antibodies on the vaccines and the effect of the vaccines on the embryo. 
Maternai antibodies are known to interfère with active immunization. For example, vaccines with mild strains 
do not induce protective antibody levels when administered to broiler chickens with maternai antibodies as 

these strains are neutralized by the maternai antibody pool. 

Thus a viral particle must be sufficiently efficient at replicating and propagating to ensure that it is not 
neutralized by the maternally-derived antibodies against the virus. Maternally-derived antibodies are a finite 
pool of effective antibodies, which decrease as the chicken âges, and neutralization of the virus in this 
manner does not equate to the establishment of long-term immunity for the embryo/chick. In order to 
develop long-term immunity against the virus, the embryo and hatched chicken must develop an 
appropriate protective immune response which is distinct to the effect of the maternally-derived antibodies. 
To be useful for in ovo vaccination, the virus must also not replicate and propagate at a level which causes it 

to be pathogenic to the embryo. 

Reduced pathogenicity in terms of the embryo may mean that the coronavirus causes less réduction in 
hatchability compared to a corresponding, wild-type control coronavirus. Thus the term "without being 
pathogenic to the embryo" in the context of the présent invention may mean "without causing reduced 

hatchability" when compared to a control coronavirus. 

A suitable variant replicase may be identified using methods which are known in the art. For example 
comparative challenge experiments following in ovo vaccination of embryos with or without maternally- 
derived antibodies may be performed (i.e. wherein the layer has or has not been vaccinated against IBV). 

If the variant replicase enables the virus to propagate at a level which is too high, the embryo will not hatch 
or will not be viable following hatching (i.e. the virus is pathogenic to the embryo). A virus which is 

pathogenic to the embryo may kill the embryo. 

If the variant replicase causes a réduction in viral réplication and propagation which is too great, the virus 
will be neutralised bythe maternally-derived antibodies. Subséquent challenge ofthe chickwith IBV will 
therefore resuit in the development of clinical symptoms (for example wheezing, snicking, loss of ciliary 
activity) and the onset of disease in the challenged chick; as it will hâve failed to develop effective immunity 

against the virus. 





















CAUGHT! Video Shows China BULLDOZING 
piles of body bags into giant pit; photos 
show "Thousands" of Corpses in Body 
Bags Stored underground 
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CREW MEMBER FOUND DEAD ON NJ- 
DOCKED CRUISESHIP 

NATION | NEWS DESK | 08 FEBRUARY 2020 | HITS: 10792 f ^ G* G3 
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A crew member has been FOUND DEAD aboard the Royal Caribbean "Anthem of the 
Seas" cruise ship which docked in Bayonne, New jersey yesterday. That vessel 
unloaded almost two dozen people suffering symptoms that COULD be 
coronavirus. 
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The Military World Games is a multi-sport event for military sportspeople, organized by the International 
Military Sports Council (CISM). The Games hâve been held since 1995, although championships for separate 
sports had been held for some years. A winter édition of the games has been recently created, the first 
édition was organized by the Italian région of Aosta Valley from 20 to 25 of March 2010.[1] Only the CISM 
member nations are represented at the Games, leaving military athlètes of certain non-member countries 

unable to compete. 

The 7th CISM World Games 2019 are launched 

WUHAN CITY (CHN) - From 1 to 4 December, the Coordination Committee for the 7th CISM World Games 
2019 was in Wuhan City, China for the inspection visit of the préparations for the 7th édition of the CISM 

World Summer Games in 2019. 

On that occasion, the CISM President signed jointly with Major General Ma Kaipin, Chief of the CISM Chinese 
Délégation and Mr. Wang Fon, Mayor of Wuhan City, the final contract of organization of the event. 

The 7th CISM World Games - the 7th PEACE GAMES - will be held in Wuhan City from 15 to 30 October 2019 
with 23 CISM Disciplines and one Démonstration sport, Tennis! CISM is also very pleased to confirm jointly 
with the Organizing Committee that at least Track and Field and Archery will be organized for para athlètes. 
For the first time in the CISM World Games history, Boxing compétitions will be opened to female military 

boxers! 

During the 4 days visit, the CISM Coordination Committee composed by the CISM President, Colonel 
Abdulhakeem Alshino, the CISM Secretary General, Colonel Dorah Mamby Koita, the 7th CISM World Games 
Director, Mr. Olivier Verhelle and the President of the CISM Sports Commission, Lieutenant-Colonel Walter 
Borghino, visited some of the sports infrastructures already selected for hosting compétitions in 2019. The 
complété planning for sports events and venues identifications was discussed and approved. 

The CISM Pentathlons will receive a lot of attention during the Games. To that purpose, the presidents of 
these sports committees, Lieutenant-Colonel Gagliardi (Aeronautical Pentathlon), Lieutenant-Colonel Trono 
(Military Pentathlon) and Commander Nummila (Naval Pentathlon) joined the visit to select together with 
their Chinese homologues the locations for the constructions of the various venues, obstacle tracks and 

sports tracks for their spécifie disciplines. 

AN participants were blessed to be the guests of honor of a ceremony marking the commencement of the 
construction of the athlètes'village in Wuhan. That village will be ready to accommodate 12.000 athlètes and 
officiais as well as organizing staff in 2019. It is designed in a spirit of eco-sustainability and conviviality for ail 

participants. 

Officiais of Wuhan City will attend the 3rd CISM World Winter Games in Sochi and the 72nd CISM GA in 
Athens next May and the 3rd CISM World Cadet Games 2018 in Indonesia, to promote with CISM officiais ail 

information on the Games. 


(1) Aeronautical Pentathlon (M & F) 

(2) Archery (M & F) (partly open to para-athlete) 

(3) Basketball (M & F) 

(4) Boxing (M & F) 

(5) Cycling (M & F) 

(6) Equestrian (M & F) 

(7) Fencing (M & F) 

(8) Football (M & F) 

(9) Golf (M & F) 

(10) Judo(M&F) 

(11) Military Pentathlon (M & F) 

(12) Modem Pentathlon (M 8< F) 

(13) Naval Pentathlon (M & F) 

(14) Orienteering (M & F) 

(15) Parachuting (M & F) 

(16) Sailing (M & F) 

(17) Shootine (M 8< F) 



(18) Swimming (M & F) (including Diving, Life-saving) 

(19) Table Tennis (M & F) 

(20) Taekwondo (M & F) 

(21) Track & Fields (M & F) (including Marathon) (partly open to para-athlete) 

(22) Triathlon (M & F) 

(23) Volleyball (M & F) (including beach volleyball) 


Participating nations[edit] 

It was reported that 109 nations took part in the event including athlètes from Russia. In September 2019, 
the International Association of Athletics Fédération approved athlètes from Russia with the Authorized 
National Athlete (ANA) status to take part at the event.[27] However the AN Russia Athletics Fédération 

remained silent on the participation of Russian athlètes. 


9,308 athlètes from 110 countries:[28][29] 
Algeria (56) 

Albania (5) 

Angola (2) 

Armenia (15) 

Argentina (2) 

Azerbaijan (20) 

Austria (37) 

Brazil (329) 

Bahrain (69) 

Barbados (2) 

Bélarus (95) 

Bosnia and Herzegovina (11 ) 
Belgium (51) 

Botswana (15) 

Bulgaria (21) 

Burkina Faso (3) 

Canada (104) 

Cameroon (55) 

Republic of the Congo (19) 

Cape Verde (4) 

Chile (32) 

Colombia (31) 

China (553) 

Croatia (11) 

Cyprus(8) 

Czech Republic (27) 

Chad (11) 

Démocratie Republic of the Congo(26) 
Denmark (61) 

Djibouti (3) 

Dominican Republic (31) 

Ecuador (74) 

Egypt(83) 

Eritrea (3) 

Estonia (27) 

Eswatini (2) 

Finland (53) 

France (273) 

Germany (243) 

Gabon (9) 

Gambia (3) 

Greece (46) 

Guinea (14) 

Guyana (4) 

Hungary (56) 



India (54) 

Iran (90) 
Indonesia (46) 
Ireland (32) 

Italy (139) 

Jordan (5) 
Kazakhstan (62) 
Kenya (14) 

Kuwait (35) 
Lesotho (3) 

Latvia (32) 
Lebanon (7) 
Lithuania (56) 
Luxembourg (17) 
Morocco (24) 
Monaco (2) 
Mongolia (75) 
Monténégro (2) 
Mozambique (3) 
Myanmar (44) 

North Macedonia (4) 
Namibia (3) 
Netherlands (89) 
Népal (40) 

Niger(3) 

Nigeria (12) 

North Korea (156) 
Norway (28) 

Oman (63) 
Pakistan (19) 
Palestine (9) 

Peru (15) 

Poland (193) 
Portugal (9) 

Qatar (99) 
Romania (77) 

Russia (243) 
Rwanda (41) 

Saudi Arabia (41) 
Sénégal (3) 

Serbia (41) 
Slovakia (14) 
Slovenia (32) 

South Korea (172) 
Spain (111) 

Sri Lanka (73) 
Sweden (72) 
Switzerland (67) 
Syria (15) 
Tanzania (22) 
Thailand (55) 

Togo (3) 

Tunisia (17) 
Turkménistan (4) 
Turkey (20) 

United Arab Emirates (27) 
United States (172) 
Uganda (5) 
Uzbekistan (50) 
Ukraine (87) 
Uruguay (27) 



Venezuela (»4) 
Vietnam (32) 
Zambia (13) 
Zimbabwe (28) 





Here Are The 425 Billion Reasons Why WHO Refuses 
To Call The Covid-19 Outbreak A "Pandémie" 
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Pandémie Emergency Financing Facility 
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How the Pandémie Emergency Financing Facility (PEF) Works 





PEF PANDEMIC EMERGENCY 

FINANCING FACILITY 


What is the Pandémie Emergency Financing Fa 


The World Bank launched a $425 million 2017 catastrophe bond issue supporting its Pandémie Emergency 
Financing Facility (PEF). There are two tranches of PEF bonds outstanding, expected to mature in July, and 
this means investors of the bonds will collect massive profits if the bonds aren't triggered or will lose 
everything if the Covid-19 outbreak continues to escalate. 

It's becoming increasingly apparent why the World Health Organization (WHO) has had a difficult time calling 
Covid-19 outbreak a "pandémie," this is because it would cause both bonds to trigger, effectively wiping out 
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The World Bank issued two tranches of PEF bonds worth $425 million in 2017. Bondholders hâve seen two 
years of above-average returns with no concern of virus outbreaks around the world that would trigger even 

the slightest hint both bonds would go into default, until now. 

The Covid-19 outbreak in China, spreading across 38 countries and infecting more than 80,000 people, 
resulting in 2,700 deaths, could leave investors of the bonds with absolutely nothing. 

Class A bonds were issued in the amount of $225 million, with a payout of 6.9% annually. The bonds default 
if a pandémie is identified, and deaths reach over 2,500 in one particular country with an additional 20 

deaths in another, the prospectus States. 

Class B bonds were issued in the amount of $95 million, with a payout of 11.5% annually but had a much 
lower trigger level of deaths, versus Class A, hence the high yield. 

Bloomberg spoke with several investors who own the bonds. The unidentified people said the bonds aren't 

quoted on public exchanges. 

If the bonds are triggered, it would be determined by Boston-based private company AIR Worldwide 

Corporation. 

The investors said Class B bonds are trading at 60 cents and 70 cents on the dollar, mostly because of the 

Covid-19 outbreak. 

The investor stressed the quoting of the bond isn't public information and wanted to remain anonymous, 
adding that the large tranche, Class A is trading a little under face value. 

The bonds were issued to support the World Bank's PEF, and would only be triggered if certain criteria of a 
pandémie were met. If triggered, the bondholders would lose their money, the funds would be transferred to 
developing countries to fight the virus. To date, the bonds hâve yet to be triggered, as it's increasingly 
becoming obvious that the WFIO may stall calling Covid-19 outbreak a "pandémie" until after the bonds 

mature in July. 

1. Introduction 

1. The Pandémie Emergency Financing Facility (PEF) was developed by the World Bank 
Group (WBG), in consultation with the World Health Organization (WFIO) and other development 
partners, to help fill a critical gap in the international aid architecture, as one part of the global 
solution to strengthening pandémie risk management. The PEF helps fill the financing gap that 
occurs after the initial outbreak and before large-scale humanitarian relief assistance can be 
mobilized. Funds made available quickly in this timeframe are essential to preventing a severe 
outbreak from becoming a pandémie. The PEF is designed to provide surge financing for infectious 
disease outbreak efforts constituting pandémie response, such as, amongst other, deployment of 
health workers; provision of drugs, vaccines, essential medical equipment and supplies; and 
coordination and communication. The PEF also aims to help encourage and strengthen ongoing 
efforts toward better preparedness by reinforcing the need to build strong and résilient health 
Systems and accelerate the achievement of universal health coverage. 

2. The PEF was established following theapproval bythe Executive Directors of the World 
Bank on May 3, 2016, as a trust fund (Trust Fund) in the form of a financial intermediary fund 

(FIF) administered by the IBRD as its Trustée. The PEF opérâtes in accordance with the objectives, 
governance arrangements and other terms and conditions set out in the PEF Framework adopted 

onjune 27, 2017. 

1 

3. This Operations Manual for the PEF (PEF Operations Manual) sets out guidelines related 

to the operating arrangements and procedures applicable to the PEF activities in accordance with 
the PEF Framework. This PEF Operations Manual, adopted by the PEF Steering Body on October 
15, 2018 combines the operation manuals for the Insurance Window and for the Cash Window 
into a single document, and may be amended from time to time in accordance with the PEF 
Framework (see article IX of the PEF Framework). 

4. The guidelines set out in this PEF Operations Manual are applicable to the Initial Period of 
the PEF operations, which is expected to encompass, at a minimum, the first three-year phase of 
the PEF operations. The Initial Period may be extended up to one year in the case of an eligible 
extension event occurring towards the end of the scheduled Initial Period as set out in the terms of 

the Pandémie Bond and/or Pandémie Insurance. 2 

5. Capitalized terms used but not defined in the PEF Operations Manual hâve the meaning 
ascribed to them in the PEF Framework, as the same may be amended in accordance with its 
provisions from time to time. The relevant définitions are also induded in the Glossary section of 

this Operations Manual. 



6. If any of the provisions of the PEF Operations Manual are inconsistent with the provisions 
of the PEF Framework, the provisions of the PEF Framework prevail (see Section 9.02 of the PEF 

Framework). 

2. The PEF OverView 

7. The PEF objectives. The PEF is a facility established for the purpose of providing financial 
support to PEF Eligible Countries and Responding Agencies to help prevent a high-severity 

infectious disease outbreak from becoming a pandémie. The objectives of the PEF are to: (i) make 
available essential surge financing to key responders, including, inter alia, governments, 
multilatéral agencies and civil society organizations, to respond to an outbreak with pandémie 
potential and to minimize its health and économie conséquences; (ii) help catalyze the création of 
a global market for pandémie insurance instruments by drawing on resources from insurance, 
bonds and/or other private sector financial instruments (see Section 2.01. of the PEF Framework). 
Through its operationalization, the PEF also aims to help encourage and strengthen ongoing efforts 
toward better country preparedness, which will contribute to build strong and résilient health 
Systems and accelerate the achievement of universal health coverage. 

8. The PEF is a key element of the World Bank Group's Global Crisis Management Platform 
that brings together the full range of crisis support instruments to IDA-eligible. The PEF 
compléments such instruments as the IDA Crisis Response Window (CRW), Contingency 

Emergency Response Components (CERCs) and the Catastrophe Deferred Drawdown Option (Cat 
DDO) operations, which together significantly increase the World Bank's ability to provide 
financing to IDA-eligible countries for use during a disease outbreak of pandémie proportions. 

9. The PEF design. In the event of an infectious disease outbreak, in accordance with the PEF 
Framework and the PEF Operations Manual, the PEF may provide funding to support response 
efforts in any PEF Eligible Country through: (i) the PEF Insurance Window, and/or (ii) the PEF 
Cash Window, which are designed to complément one another (see Section 2.02. of the PEF 
Framework). Funding may be made available from the PEF for critical response measures and 
eligible activities implemented by: (i) PEF Eligible Countries affected by the relevant disease 
outbreak under the supervision of an eligible Responding Agency under the Country 
Implémentation Modality; or (ii) Responding Agencies directly under the Responding Agency 
Implémentation Modality (see Section 6.12. ofthe PEF Framework; see also paragraph 11 and 
Section 4.5 below for further details on PEF Eligible Countries, and paragraph 12 and Section 4.6 

below for eligible Responding Agencies). 

10. Covered Diseases. In respect ofthe Initial Period, coverage under the PEF Insurance 
Window is provided for high-severity events caused by the following pathogen groups: (i) Flu 
(New or novel influenza A virus, or an influenza A virus whose haemagluttinin gene is 
antigenically distinct, due to an antigenic shift, from other influenza A viruses), (ii) Coronavirus 
(virus belonging to the phylogenetic family Coronaviridae), (iii) Filovirus (virus belonging to 
phylogenetic family Filoviridae), (iv) Lassa Fever virus, (v) Rift Valley Fever virus, and (vi) 

Crimean Congo Hémorrhagie Fever virus (see Section 1.01 .(j) of the PEF Framework). After the 
Initial Period, the Covered Diseases list under the PEF Insurance Window may be revised by the 
Treasury Manager after consultation with the PEF Coordinator, and upon approval by the Steering 
Body (see Section 4.02. of the PEF Framework). The PEF Cash Window allows flexibility to 
provide funding to cover not only the above listed Covered Diseases, but also other infectious 
diseases caused by different pathogens in the event of a high severity outbreak consistent with the 
PEF objectives (see also Section 3.2 below for further details on the PEF Cash Window). 

11. Eligible Countries. The PEF is designed to make resources available to help PEF eligible 
countries respond to infectious disease outbreaks before they take on pandémie proportions. While 
ail countries may be susceptible to such disease outbreaks, low-income countries with relatively 
weaker health Systems may be more vulnérable and hâve lesser capacity to mobilize the financial 
resources to effectively respond to major disease outbreaks. Accordingly, the PEF will offer PEF 
coverage to countries that are IDA eligible countries (i.e., IDA only and blend) (see paragraph 43 
below for further details), as PEF Eligible Countries to receive funding in the event of an outbreak 

that qualifies for PEF funding. 

12. Responding Agencies. Responding Agencies are entities that hâve been accredited under 
the PEF to support country-specific or régional response efforts during an infectious disease 
outbreak. In order to be eligible as a Responding Agency, the Agency has to (i) be either preaccredited by the 
Steering Body or be accredited by the Steering Body through the PEF 
accréditation process approved by the Steering Body; and (ii) hâve entered into a Financial 
Procedures Agreement with the Trustée (see Section 8.03(g) and (h) ofthe PEF Framework; see 



also paragraph 46 below for further details). Responding Agencies can operate under two distinct 
implémentation modalities. Responding Agencies eligible for Country Implémentation Modality 
are Multilatéral Development Banks which transfer PEF funds to an affected country and supervise 
the implémentation of PEF-financed activities by the country. For the purposes of this Operations 
Manual, Responding Agencies under Country Implémentation Modality are herein also referred 
to as MDBs. Responding Agencies eligible for Responding Agency Implémentation Modality are 
entities implementing response activities directly, in support to country-specific or régional 
response efforts. These are typically, but not necessarily, UN Agencies or international NGOs 
involved in outbreak response efforts. For the purposes ofthis Operations Manual, Responding 
Agencies under Responding Agency Implémentation Modality are herein also referred to as 

Responding Agencies/RIM. 

13. PEF Contributors. Funding to the PEF may be provided through Contributions by 
development partners, i.e., Contributors, to the Trust Fund, to support both the PEF Insurance and 
the PEF Cash Window. Contributions to the Trust Fund may be accepted from a range of 
Contributors, such as sovereign donors and other donors acceptable to the Trustée, in accordance 
with the PEF Framework (see Section 3.01. of the PEF Framework). 

3. The PEF Financial Structure 

14. In the event of an infectious disease outbreak, in accordance with the PEF Framework and 
this Operations Manual, the PEF may provide funding to support response efforts in any PEF 
Eligible Country through: (i) the PEF Insurance Window, or (ii) the PEF Cash Window, as follows 
(see Section 5.01. ofthe PEF Framework, see also Sections 3.1 and 3.2 below for further details): 

(a) Under the PEF Insurance Window, allocations of PEF funding (i.e., PEF Insurance 
Window Allocations) may be made using the relevant amount of proceeds/funds paid out 

or made available to the Treasury Manager under a Pandémie Insurance or a Pandémie 
Bond (i.e., the Pandémie Bond/Insurance Payout Amount) and received in the Trust Fund; 

and 

(b) Under the PEF Cash Window, allocations of PEF funding (i.e., PEF Cash Window 
Allocations) may be made from other applicable resources available in the Trust Fund for 

the PEF Cash Window to provide funding for certain infectious disease outbreaks which 
are not, or not yet, eligible for PEF Insurance Window Allocations. 

3.1 PEF INSURANCE WINDOW 

15. The PEF Insurance Window provides a targeted initial coverage of up to US$500 million3 
through a phased program of bond and swap issuances, overthe Initial Period of a minimum of 
three years to cover infrequent, severe events eligible for PEF funding. The PEF Insurance 
Window is funded through: (i) (re)insurance markets via a Pandémie Insurance, and (ii) capital 
markets via a Pandémie Bond, purchased or issued by the World Bank Treasury, serving as the 
Treasury Manager ofthe PEF (see Section 2.05. ofthe PEF Framework and Section 4.4 below). 
The Treasury Manager is entitled to receive Pandémie Bond/Insurance Payout Amount following 
détermination by the Calculation Agent of satisfaction ofthe pre-agreed Activation Criteria in 
accordance with the terms ofthe Pandémie Insurance or the Pandémie Bond, as applicable. Such 
Pandémie Bond/Insurance Payout Amount received by the Treasury Manager is transferred into 

the Trust Fund4 

(i.e., "pay-ins" of Pandémie Bond/Insurance Payout Amount to the PEF) and 
considered for use under the PEF Insurance Window (see Section 4.05 of the PEF Framework). 

16. In the Initial Period, the terms ofthe Pandémie Bond issued or Pandémie Insurance 
purchased are set out in the Pandémie Bond/Insurance Term Sheet, as the same may be amended 
from time to time in accordance with the PEF Framework (see Section 4.01. ofthe PEF 
Framework). The Maturity Date ofthe Pandémie Bond issued or Pandémie Insurance purchased 
may be extended up to one year under certain circumstances set out in the terms ofthe Pandémie 
Bond and Pandémie Insurance, respectively. The Steering Body will be requested to approve, no 
later than [6] months prior to the Scheduled Maturity Date, that the Treasury Manager may, at its 
discrétion after consultation with the PEF Coordinator, exercise its options under the Pandémie 
Bond or Pandémie Insurance, to extend the Maturity Date beyond the initial three (3) years, in 
accordance with the terms of PEF Pandémie Bond or Insurance. Such approval will be made based 
on the estimated available resources in the Trust Fund determined by the Trustée to cover the 
relevant premium payments as ofthe end ofthe Scheduled Maturity Date. 

Insurance Window Activation Criteria 

17. To activate the payments of Pandémie Bond/Insurance Payout Amount to the Treasury 

Manager under the Pandémie Bond5 
or Pandémie Insurance, an event must meet spécifie criteria 
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number of cases or number of deaths), outbreak growth (i.e., the outbreak must be growing over a 
defined time period) and outbreak spread (i.e., two or more countries affected by the outbreak). 
The Pandémie Bond/Insurance Coverage uses pre-agreed parametric triggers based on publidy 
available and observable data (i.e., in the case of the Pandémie Bond and/or Pandémie Insurance, 
WHO Report(s) (as defined in the relevant Pandémie Bond and/or Pandémie Insurance)) to 
détermine when the Activation Criteria thresholds are met (or "triggered"). The Activation Criteria 
thresholds are based on the epidemiological characteristics of the diseases and associated 
outbreaks. The principles used for the Activation Criteria and the related expected payments of 
Pandémie Bond/Insurance Payout Amounts are as follows: 

For Flu 

(a) There must be at least 5,000 confirmed cases (counted from ail countries worldwide) 
within a rolling 42-day period. For these cases, the virus needs to satisfy the following 

conditions: 

i. WHO Report States that such Virus is an influenza A virus (either through a 
statement or by denoting such influenza Virus with an "A" prior to its genetic 

subtype); 

ii. Such WHO Report States either: 

that such influenza A virus is a new or novel influenza A virus with a 
new or novel genetic subtype, and no Case of or Death relating to such 
influenza A virus has been reported in any WHO Report published prior 

tojuly 2017; or 

that such influenza A virus is an influenza A virus whose hemagglutinin 
gene is antigenically distinct, due to an antigenic shift, from those in 
seasonal influenza viruses circulating in the 35 years prior tojuly 2017; 

and 

iii. Such WHO Report States that the influenza A virus is experiencing sustained or 
effective human-to-human transmission. 

(b) The Growth Rate needs to be greater than zéro after the first 42 days and the Growth 
Rate Mean needs to be greater than or equal to 0.265, for any day after the first 42 days 

(c) When (a) and (b) are met, the influenza pandémie would be confirmed and 100% of 

the maximum US$275 million coverage would be released. 

For Non-flu 

(d) At least 12 weeks hâve passed from the date of the start of the event 

(e) The outbreak needs to be in more than one country (IDA or IBRD), with each such 
country having greater than or equal to 20 Confirmed Deaths 

(f) The Growth Rate needs to be greater than zéro to ensure that the outbreak is growing 

at a spécifie statistical confidence level 

(g) The Total Confirmed Death Amount needs to be greater than or equal to 250 

(h) The Rolling Total Case Amount needs to be greater than or equal to 250 

(i) The Rolling Confirmed Case Amount needs to comprise a minimum percentage of the 

Rolling Total Case Amount 

(j) Régional outbreaks affecting two to seven countries would activate payments of 
Pandémie Bond/Insurance Payout Amounts at three stages as the number of total 
confirmed deaths increases. Global outbreaks affecting eight or more countries also 
activate payments at three stages but provide access to higher funding levels at the first 

two triggers. 

18. The Activation Criteria confirmation process starts with a written notification (Eligible 
Event Notice) from the Treasury Manager to the Calculation Agent stating that there is belief that 
an Eligible Event is occurring and asking the Calculation Agent to provide reports with respect 
thereto. The Eligible Event Notice may be issued as soon as Disease. e Outbreak News (DON) or a 
Situation Report is published by WHO. The Calculation Agent will submit Eligible Event Reports 
on a periodic basis, following the terms stipulated in the Term Sheet. 

Pandémie Bond/Insurance Payout Amounts 

19. Pandémie Bond/Insurance Payout Amounts under the PEF Insurance Window in the Initial 
Period vary by disease, severity and géographie spread. The maximum payout (pay-in into the 
PEF) per event is capped at US$275 million for Flu, US$150 million for Filovirus, US$195.83 
million for Coronavirus, and US$75 million for other Covered Diseases (Rift Valley, Lassa Fever, 
Crimean Congo). With the exception of Flu, for which the entire payment is made when the 
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to the number of confirmée! deaths and géographie spread. An overview of the PEF Insurance 
Window activation criteria thresholds for non-flu outbreaks and relevant Pandémie 
Bond/Insurance Payout Amounts is provided below (Figure 1). 


Fig. 1. Pandémie Bond/Insurance Payout Amounts6 


6 Ail currency amounts are in US Dollar (US$) Millions, unless otherwise indicated. 

Coronavirus 
Maximum. Coverage: 

$195.83m 
Pay-in based on: 

Aggregate Number of Confirmed Deaths within IBRD/IDA 

Countries 

At 250 At 750 At 2,500 
Régional (outbreaks 
affecting 2 to 7 

countries) 29% (US$56.25m) 57% (US$112.5m) 

100 % 

(US$195.83m) 

Global (outbreaks 
affecting 8 or more 

countries) 34% (US$65.63m) 67% (US$131,25m) 

100 % 

(US$195.83m) 

Filoviridae 

Maximum Coverage: 

$150m 

Pay-in based on: 

Aggregate Number of Confirmed Deaths within IBRD/IDA 

Countries 

At 250 At 750 At 2,500 
Régional (outbreaks 
affecting 2 to 7 

countries) 30% (US$45m) 60% (US$90m) 

100 % 

(US$150m) 

Global (outbreaks 
affecting 8 or more 

countries) 35% (US$52.5m) 70% (US$105m) 

100 % 

(US$150m) 

Other diseases (Rift 
Valley, Lassa Fever, 

Crimean Congo) 

Maximum Coverage: 

$75m 

Pay-in based on: 

Aggregate Number of Confirmed Deaths within IBRD/IDA 

Countries 

At 250 At 750 At 2,500 
Régional (outbreaks 
affecting 2 to 7 

countries) 30% (US$22.5m) 60% (US$45m) 100% (US$75m) 

Global (outbreaks 
affecting 8 or more 
countries) 35% (US$26.25m) 

70% 

(US$52.5m) 100% (US$75m) 


3.2 PEF CASH WINDOW 

20. The PEF Cash Window is used to provide a greater flexibilitv in providing PEF funding to 



allow for a response to a high-severity infectious disease outbreak in accordance with the PEF 
objectives, when such funding is not eligible to be provided under the PEF Insurance Window. It 
has the following purposes: (i) to provide financing for an outbreak of pathogens covered by the 
PEF Insurance Window that dearly merit earlier funding allocation than provided by the PEF 
Insurance Window; (ii) to provide financing to severe single-country outbreaks, subject to meeting 
the Cash Window Activation Criteria; (iii) to provide coverage for select additional, new or 
unknown pathogens not covered by the PEF Insurance Window; and (iv) to serve as a conduit for 
efficient and effective surge financing during crisis for development partners to channel resources 

to affected countries. 

21. The PEF Cash Window was initially funded at approx. US$64 million. The targeted level 
of funding for the Cash Window is in the range US$50 - US$100 million, to be replenished 

annually. 

Cash Window Activation Criteria 

22. Activation of the PEF Cash Window will follow a sequential three-step process based on 

(i) pathogen type; (ii) epidemiological thresholds; and (iii) technical assessment. 

Pathogen type 

23. The PEF is intended to mitigate or prevent severe épidémie threats with régional or global 
pandémie potential. Consistent with this goal, the PEF Cash Window will provide financing for 
the response to outbreaks of pathogens that are not currently endemically transmitted within the 
human population. The PEF Cash Window will therefore only provide financing for responding 
to human outbreaks of viral pathogens with a primary zoonotic réservoir or outbreaks resulting 
from deliberate or accidentai release of pathogens previously eliminated from the human 
population (currently smallpox). This includes ail pathogens included in the PEF Insurance 
Window (i.e., novel influenza subtypes being transmitted within the human population, 
coronaviruses, filoviruses, Lassa Fever virus, Rift Valley Fever virus, Crimean Congo 
Hémorrhagie Fever virus), viruses with a primary zoonotic réservoir (induding, but not limited to, 
Chikungunya, Nipah, Zika, equine encephalitis viruses, Hanta viruses, West Nile, Monkeypox), 
novel viral pathogens which are genetically determined to originate from a zoonotic source, and 
smallpox. Exclusions: Pathogens not posing an acute régional or global pandémie threat are 
excluded. Therefore, ail non-viral pathogens and pathogens that are currently endemic in human 
populations are excluded (endemicity is defined here as continuous sustained human-to-human 
transmission of a pathogen in the global human population). Examples of excluded pathogens are 
dengue, choiera, malaria, TB as well as measles, HIV and polio (priorto élimination) 

This list of included and excluded pathogens is indicative, and will be reviewed and updated periodically 

upon the 

expert advice of the Strategie & Technical Advisory Group for Infectious Hazards (STAG-IH) constituted by 

WHO 

to provide independent analysis on the infectious hazards that may pose a potential threat to global health. 

Epidemiological thresholds 

24. The second step of the PEF Cash Window Activation Criteria is the détermination of 
whether the epidemiological thresholds hâve been reached. The adoption of case number based 
epidemiological thresholds is intended to ensure the PEF Cash Window provides a more flexible 
and rapidly triggering financing mechanism than the PEF Insurance Window while retaining the 
primary goal of PEF to mitigate severe épidémie threats with régional or global pandémie 
potential. The adoption of epidemiological thresholds also enhances complementarity with other 
outbreak response mechanisms such as the WHO CFE. The thresholds, determined by expert 
epidemiological assessments of historical outbreaks, provide surge funding for outbreaks with 
pandémie potential at a stage where the scale and growth of the outbreak suggests that country and 
WHO CFE funds may be insufficient, and the country may require additional resources.8 

25. Détermination of whether an outbreak has reached the epidemiological thresholds will be 
based on publicly available epidemiological data published by WHO (HQ or régional offices) 
and/or national public health agencies. Two epidemiological criteria are required to be met: (a) the 
number of laboratory-confirmed cases in PEF eligible countries reaching a pathogen-specific 
threshold, and (b) evidence that these cases are epidemiologically linked and arise from a single 
outbreak of sustained transmission of the pathogen within the human population. If attributing the 
source of infection is not feasible, a higher threshold of laboratory confirmed case numbers alone 
is sufficient. Table 1 lists pathogen-specific laboratory-confirmed case number thresholds for PEF 

Cash Window Activation. 



Table 1: Pathogen-specific laboratory confirmée! case numberthresholds necessaryfor PEF 
Cash Window Activation (higher thresholds apply where epidemiological or genetic evidence of 
sustained human to human transmission is not available) 

Pathogen Threshold where epidemiological or 
genetic evidence of sustained 
transmission within the human 
population is available: number of 
epidemiologically-linked, laboratoryconfirmed cases arising in IDA 
countries from a single outbreak and 
occurring over a 4-week period within 
the 6 weeks immediately prior to the 
application 

Threshold where epidemiological 
or genetic evidence of sustained 
transmission within the human 
population is not available: 
number of laboratory-confirmed 
cases arising in IDA countries 
from a single outbreak and 
occurring over a 4-week period 
within the 6 weeks immediately 
prior to the application 
Influenza (novel influenza 
subtype, or an influenza A virus 
whose hemagglutinin gene is 
antigenically distinct, due to an 
antigenic shift, from those in 
seasonal influenza viruses) 

30 100 

Filoviruses (e.g., Ebola, 

Marburg) 

30 100 

Coronaviruses which are not 
already endemically transmitted 
in human populations (e.g. 

MERS, SARS) 

30 100 

Lassa fever N/A 100 
Rift Valley Fever N/A 100 
Crimean Congo Hémorrhagie 
Fever 
30 100 

Nipah virus N/A 100 
Chikungunya N/A 200 
Zika N/A 200 

Smallpox (or, in future, any 
other human pathogen after its 
élimination from the human 
population) 

N/A 2 

Other known or novel zoonotic 
viruses (including, but not 
limited to equine encephalitis 
viruses, Hanta viruses, West 
Nile, Monkeypox) 

30 100 


Technical Assessment 

26. The third and last step of the PEF Cash Window Activation Criteria is technical assessment. 
An event that is deemed eligible according to pathogen type as described in paragraph 23 above 
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be referred to subject-matter experts for a technical assessment of (a) whether the outbreak is 
driven by human-to-human transmission, in the case that evidence for human-to-human 
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transmission is available; (b) whether underlying incidence trends suggest continued growth in 
weekly numbers of new confirmed cases; and (c) unless the proposed response plan submitted by 
the country has been endorsed by WHO, whether this proposed plan is consistent with prevailing 
expert opinions in specialized agencies, such as WHO, and is aligned with applicable WHO public 
health recommendations relating to the outbreak in question. 

27. This technical assessment will be carried out by experts who are members of WHO's 
Strategie & Technical Advisory Group for Infectious Hazards (STAG-IH). Constituted by WHO 
to provide independent analysis to the Deputy Director General (DDG) of WHO Emergency 
Preparedness and Response on the infectious hazards that may pose a potential threat to global 
health security, STAG-IH members are outstanding leaders in the relevant fields of public health 

and science. 

28. STAG-IH members will be engaged according to WBG applicable policies and procedures. 
STAG-IH members who review a request-for-funds application will be provided an honorarium 
paid out from the PEF budget administered by the PEF Coordinator. 

4. Governance and Working Arrangements 

29. The PEF governance structure consists of: Steering Body, PEF Coordinator, and the 
Trustée. The PEF work is further supported by the Treasury Manager (see Section 8.01. of the PEF 
Framework). PEF-supported operations are implemented by the Eligible Countries and PEFaccredited 
Responding Agencies (see Section 6.01. of the PEF Framework). 

4.1 PEF STEERING BODY 

30. The PEF is governed by a Steering Body, which keeps under review the operations of the 
PEF as a whole and serves as the decision-making body of the PEF responsible for, amongst other, 
setting the strategie direction, policy-making, and approving PEF Allocations. 

31. The Steering Body consists of (see Section 8.02 of the PEF Framework): 

(i) as voting members, one (1) représentative each from the Contributors or Contributor 
constituency/ies, which agréé to serve as voting member; provided that in no event does 
the total number of the voting members exceed seven (7); 
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and 

(ii) as non-voting members, the World Bank, WHO, and if so decided by the Steering Body, 
representative(s) from each of the following categories: (a) other Responding Agencies, 

(b) PEF Eligible Countries, and (c) CSOs; provided that unless otherwise approved by the 
Steering Body, the total number of non-voting members shall not be larger than the total 
number of voting members or five (5), whichever is larger (see Section 8.02. of the PEF 
Framework). If représentatives from other Responding Agencies, PEF Eligible Countries 
and CSOs do not serve as non-voting members, they may participate in the meetings of the 
Steering Body as observers, as set out in the Rules of Procedure for the Steering Body (see 
Section 4.7 below for further details of the Rules of Procedure for the Steering Body). 

32. The functions of the Steering Body indude (see Section 8.03. of the PEF Framework): 

(a) Providing strategie guidance for the operations of the PEF, taking into account inputs 
provided by the Advisory Committee with respect to global issues relating to pandémie 

preparedness, response and financing; 

(b) Adopting and reviewing, as necessary, the PEF Framework; 

(c) Adopting the Operations Manual in accordance with Section 9.01. of the PEF 

Framework; 

(d) Approving any waiver of the Operations Manual in accordance with Section 9.01. of 

the PEF Framework; 

(e) Adopting any révision to the criteria of PEF Eligible Country under Section 5.02. of 

the PEF Framework; 

(f) Endorsing any révision to the principles, based on which the terms of the Pandémie 
Bond Insurance Term Sheet are established under Section 4.02. of the PEF Framework; 

(g) Developing and approving criteria and procedures for accrediting Responding 
Agencies in conjunction with the Trustée and the PEF Coordinator, as such approved 
criteria and procedures are to be set out in this Operations Manual; 

(h) Accrediting any additional Responding Agency in accordance with the provisions of 

thic Hnaratinnc Manual* 
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(i) Approving any allocation of PEF funding under the PEF Cash Window; 

(j) Approving the procedures, criteria and formulae to be used for submission of Request 

for Funds and détermination of PEF Allocations, as such procedures, criteria and 
formulae as set out in this Operations Manual; 

(k) Approving allocations of indicative budgets for the Trustée and the PEF Coordinator; 

(I) Reviewing periodic reports received from Responding Agencies; 

(m)Reviewing reports from the Trustée on the financial status of the Trust Fund; 

(n) Approving results framework for the PEF; and 

(o) Considering any other items as may be brought to the Steering Body's attention by the 

PEF Coordinator. 

33. The rules of procedure for the Steering Body are set out in Section 4.7 (Rules of Procedure 

for PEF Steering Body) below. 

4.2 PEF COORDINATOR 

34. The PEF Coordinator will provide secrétariat services and technical support for day-to-day 
operations of the PEF, and shall be comprised of professional and administrative staff employed 

by the WBG on an as needed basis (see Section 8.05. of the PEF Framework). 

35. The functions of the PEF Coordinator indude (see also Section 8.05. of the PEF 

Framework): 

(a) Providing secrétariat services to the Steering Body, induding convening and 

supporting its meetings; 

(b) Managing relations with the Contributors, in consultation with the Trustée, and 
with Responding Agencies, PEF Eligible Countries and other relevant partners and 

stakeholders in connection with the operations of the PEF; 

(c) Providing information to, and receiving information from, the Treasury Manager, 
as necessary, to assist on matters related to the Pandémie Bonds and Pandémie 

Insu rances; 

(d) Receiving and reviewing Requests for Funds, determining PEF Insurance Window 
Allocations, and making recommendations to the Steering Body for PEF Cash 

Window Allocations in accordance with this Operations Manual; 

(e) Providing notification of PEF Allocation and other related information to the 
Trustée; and Consulting with, and providing other information to, the Trustée, as 
necessary, to assist day-to-day administration of the Trust Fund; 

(f) Making recommendation to the Steering Body for any amendment or waiver of the 

provisions of this Operations Manual; 

(g) Conducting activities related to monitoring, collecting intelligence by drawing on 
crédible secondary research as appropriate, and analyzing any ongoing outbreaks 

and response efforts by national governments, and national and international 

Responding Agencies; 

(h) Providing support to PEF Eligible Countries in preparing and submitting Requests 

for Funds, induding preparing or updating their response plans; and 

(i) Performing other functions as may be necessary for facilitation of the operations of 

the PEF. 

36. The PEF Coordinator services are expected to be available on full-time basis, with the 
staffing and staffing levels, induding any surge staffing during active qualified disease outbreaks, 
determined by the World Bank, and the costs fully recoverable from the Trust Fund. The PEF 
Coordinator fulfills its functions in accordance with the applicable World Bank policies and 

procedures. 

4.3 TRUSTEE 

37. The World Bank (IBRD) serves as the Trustée of the Trust Fund established to support the 
PEF (see Section 2.04 of the PEF Framework). The Trustée receives and holds funds in trust funds 
from Contributors, as well as bondholders to the Pandémie Bond and counterparties to the 
Pandémie Insurance via the World Bank Treasury, and administers them in accordance with the 
terms of the Contribution Agreements with Contributors, induding the Trust Fund Standard 
Provisions and provisions of the PEF Framework. The Trustée opérâtes in accordance with the 
applicable policies and procedures of the World Bank. 

38. The functions of the Trustée indude: 

(a) Establishing and managing the Trust Fund at the World Bank; 

(b) Entering into Contribution Agreements with Contributors, Financial Procedures 
Agreements with Responding Agencies, and anv other arrangements as necessarv; 



(c) Managing Contributions payment to and funds transfers from the Trust Fund; 

(d) Investing funds held in the Trust Fund; 

(e) Reporting to the Steering Body on financial status of the Trust Fund; 

(f) Preparing financial reports of the Trust Fund and single audit reports; and 

(g) Coordinating with the PEF Coordinator to support the PEF operations. 

39. Subject to availability of funds, the Trustée makes commitments and transfers funds to the 
Treasury Manager, the Responding Agencies and the PEF Coordinator in accordance with the 
terms of the Contribution Agreement and the PEF Framework. 

40. With respect to PEF Allocations, following notification from the PEF Coordinator of the 
relevant allocated amount, the Trustée will commit and transfer Trust Fund funds to Responding 
Agencies in accordance with the terms of Financial Procedures Agreement (see Sections 3.05. and 

6.09. of the PEF Framework). Upon transfer of funds, the Trustée will hâve no responsibility for 
the use of funds transferred to Responding Agencies and activities carried out therewith (see 

Section 3.05. of the PEF Framework). 

41. The World Bank in its capacity as the Trustée, the PEF Coordinator, and the Treasury 
Manager operate under full cost recovery basis, and will be fully reimbursed or paid, out of the 

resources of the Trust Fund, for any fees, costs, expenses or other amounts incurred by it in 
connection with or arising as a resuit of performing such respective rôle. The Trustée may transfer 
any such amount from Trust Fund funds to the accounts of the Trustée, the PEF Coordinator, and 
the Treasury Manager in accordance with the procedures set out in the Trust Fund Standard 
Provisions (see Section 10.01. of the PEF Framework). 

4.4 TREASURY MANAGER 

42. The World Bank (IBRD) serves as the Treasury Manager, and in such capacity, may issue 
Pandémie Bond(s) or purchase Pandémie Insurance(s) consistent with the provisions of the PEF 
Framework (see Section 2.05. and Article IV (Pandémie Bond and Pandémie Insurance) of the 
PEF Framework for further information). The Treasury Manager fulfills its functions in 
accordance with the applicable World Bank policies and procedures. 

4.5 ELIGIBLE COUNTRIES 

43. PEF Eligible Countries may submit a Request for Funds as further set out in Section 5 
below (see also Section 6.01 of the PEF Framework). In relation to the Initial Period, a PEF 
Eligible Country is any IDA member country that is an IDA eligible country (i.e., IDA only or 
blend country) either or both: (a) under the IDA seventeenth replenishment (IDA 17), or/and (b) 
at the time of submission of a Request for Funds; except if the Steering Body so décidés in an 
exceptional circumstance, the PEF may also provide PEF Cash Window Allocation to an IBRD 
country that is notan IDA eligible country (see Section 5.02 of the PEF Framework). 

44. Implémentation of the PEF-eligible activities using PEF funds may be led by the country 
under the Country Implémentation Modality (defined in Section 6.12 ofthe PEF Framework) 
whereby a designated MDB will transfer the funds to a country and will supervise the 
implémentation of such activities by the country. In such a case, the country will indicate in the 
Request for Funds application which MDB is the designated Responding Agency operating under 
Country Implémentation Modality for the PEF Allocation. 

45. Under the Country Implémentation Modality, PEF operations are subject to the monitoring 
and évaluation and supervision by the designated MDB ofthe implémentation ofthe eligible 
activities, which may be conducted in accordance with the policies and procedures of that MDB. 

4.6 RESPONDING AGENCIES 

46. Responding Agencies can operate under two distinct implémentation modalities. 
Responding Agencies under the Responding Agency Implémentation Modality (Responding 
Agencies/RIM) implement PEF-eligible activities directly in support to an affected country or 
région using PEF funds. Alternatively, if implémentation of PEF funded activities is led by a PEF 
Eligible Country, a Responding Agency under the Country Implémentation Modality (MDB), 
transfers the funds and supervises the implémentation of such activities. 

47. The entities that are eligible to become Responding Agencies (as Responding 
Agencies/RIM or MDBs) are listed in Annex I to this Operations Manual. Those entities may 
participate in the PEF as Responding Agencies by signing Financial Procedures Agreements with 
the Trustée, after which they become eligible to submit Request for Funds and/or receive funds. 
Responding Agencies/RIM may submit a Request for Funds as further set out in Section 5 

(Operational Arrangements). 

48. Accréditation of entities other than those listed in Annex I as Responding Agencies is made 


based on the criteria and procedures developed by the Steering Body with the support of the 
Trustée and the PEF Coordinator (see also Section 8.03. (g) and (h) of the PEF Framework). The 
Trustee's rôle in the process is to ensure that minimum fiduciary and management standards will 
be kept, as a condition of the Trustee's entry into an FPA with such entities. The PEF Coordinator 
and other partners like the WFIO will support during the technical assessment of the accréditation 
process, at the direction of the Steering Body. The Steering Body is ultimately responsible for 
making the final decision on accréditation of new Responding Agencies. 

49. The functions of the Responding Agencies include (see Section 7.02. of the PEF 

Framework): 

(a) Administering the PEF funds transferred to it, induding the use of the funds and 
activities carried out therewith, in accordance with: (i) its applicable policies and 

procedures, and (ii) the applicable terms and conditions under which funding from 

the PEF has been provided; 

(b) Monitoring progress in implémentation of activities financed by the PEF funds; 

(c) Providing financial and progress reporting to the Steering Body on use of PEF funds 

and activities carried out therewith; 

(d) Providing inputs to the annual reports of the PEF through the PEF Coordinator; 

(e) Cooperating with reviews or évaluations of the operations of the PEF under the 

terms acceptable to the Responding Agency; 

(f) Coordinating and exchanging information with relevant country level coordination 

mechanisms, as appropriate; 

(g) Supporting PEF eligible countries in preparing Requests for Funds for which they 

are the designated MDB, as appropriate; and 

(h) Implementing or providing implémentation support, as applicable, to countries for 
the eligible activities under the approved terms of PEF Allocations. 

50. Responding Agencies enter into Financial Procedures Agreements with the Trustée, setting 
forth the procedures relating to the commitment and transfer of PEF funds from the Trustée to the 
Responding Agency in respect of PEF Allocations, and the administration of such funds by the 
Responding Agencies (see Section 7.01. of the PEF Framework). 

51. Responding Agencies/RIM and MDBs may recover costs related to the implémentation of 
PEF resources from the relevant portion of the PEF Allocations in accordance with their applicable 
cost-recovery policies and procedures. Agency Fees must be established with the PEF Coordinator 

at the time of accréditation. 

4.7 RULES OF PROCEDURE FOR PEF STEERING BODY 

52. The Steering Body will meet once a year or such other frequency as may be decided by the 
Steering Body (see Section 8.04. (a) of the PEF Framework). The Steering Body will, priorto the 
closing of each regular meeting, décidé the timing of the next regular meeting. The Steering Body 
may also hold spécial meetings as necessary, if so decided by the Chair and co-Chair after 
Consulting with voting and non-voting members of the Steering Body and the PEF Coordinator. 

53. A meeting of the Steering Body may be held in person, by video, or audio-conference, or 
any other electronic communication medium that allows Steering Body members to follow and 
contribute to the discussions as they occur in real time. For face-to-face meetings the location of 
the meeting shall be the headquarter offices of the Chair. If a co-Chair is appointed, the venue of 
the meeting will alternate between the Chair and the co-Chair. The Steering Body may décidé, 
upon consensus of the voting members, to hold a meeting in an alternate location. 

54. The Steering Body will be chaired by the World Bank (in a capacity as a non-voting 
member of the Steering Body) represented by the Senior Director of the Health Practice atthe 
World Bank. The Steering Body may décidé to appoint another voting or non-voting member of 
the Steering Body as co-Chair. The co-Chair will be selected by nomination by a voting member 

and decision by the Steering Body. 

55. The PEF Coordinator will propose, for decision of the voting members, a list of proposed 
observers from one or more of the categories mentioned in paragraph 31 to be invited to join a 

meeting(s) ofthe Steering Body and the duration of that invitation. During the course of a meeting, 
observers may participate in discussions at the invitation of whichever ofthe Chair or co-Chair is 
acting as the chair ofthe particular session. Participants in a meeting ofthe Steering Body are 
expected to disclose any actual or potential conflicts of interest, and excuse themselves from the 
meeting during decision-making or deliberations in relation to matters where conflicts might arise. 

56. The PEF Coordinator serves as the Secretary of any meeting ofthe Steering Body, and will 
perform such functions as are necessary for the smooth conduct ofthe Steering Body meetings. 

The PEF Coordinator, in consultation with the Chair and co-Chair, préparés provisional agenda 
for each meeting ofthe Steering Body. The PEF Coordinator gives notice to ail voting and nonvoting 
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memDers ot me aates ana venue ot eacn meeung, cogemer wnn me provisionai agenaa ot 
the meeting, at least one (1 ) week prior to the first date of the meeting. The PEF Coordinator 
préparés ail materials and présentations relevant to each meeting and, when appropriate, securely 

disséminâtes prior to each meeting. 

57. The Steering Body will adopt the agenda for the meeting at the beginning of each meeting 

of the Steering Body. 

58. A quorum for any meeting of the Steering Body shall be two-thirds of voting members. 

59. Decisions by the Steering Body are made as follows: 

(i) AN decisions of the Steering Body in relation to the functions set out in paragraph 32 
(d), (h), (k), (I), (m) and (n) above, and unless otherwise decided by the Steering Body, 
paragraph 32 (o) above, may be taken by emails without a meeting on a no-objection 

basis from its voting members (see Section 8.04.(b) of the PEF Framework). Any 
objection by voting member of the Steering Body should be communicated to the PEF 
Coordinator by e-mail within fourteen (14) calendar days from the delivery by the PEF 
Coordinator of the requestfor such decision. Should an objection be received from any 
voting member of the Steering Body and not retracted before the deadline for 
objections, the decision is not considered approved. A decision that is not approved can 
be revised and resubmitted for considération by the Steering Body, at a meeting or 
electronically, at the decision of the PEF Coordinator. 

(ii) Decisions of the Steering Body in relation to the function set out in paragraph 32 (i) 

above shall be taken by emails without a meeting on the basis of affirmative 
confirmation from each voting member within forty-eight (48) hours from the delivery 
by the PEF Coordinator of the request for such decision. Should an affirmative 
confirmation not be received from any voting member of the Steering Body before the 
deadline for confirmation, the decision is not considered approved. A decision that is 
not approved can be revised and resubmitted for considération by the Steering Body, 
at a meeting or electronically, at the decision of the PEF Coordinator. 

(iii) Any decisions by the Steering Body in relation to the functions set out in paragraph 32 

(a), (b), (c), (e), (f), (g) and (j) above, and unless otherwise decided by the Steering 
Body, paragraph 32 (o) above, may be made by consensus of ail its members at a 
meeting of the Steering Body (see Section 8.04. (c) of the PEF Framework). For 
purposes of this paragraph, consensus is a procedure for adopting a decision when no 
voting member in the decision-making process blocks a proposed decision. It does not 
necessarily imply unanimous agreement. If ail practical efforts hâve been made and a 
consensus cannot be reached among the voting members on the Steering Body, then 
decisions are conducted by a simple majority vote on the basis of one voting member 
one votel 0 (see Section 8.04. (c) of the PEF Framework). 

(iv) Non-voting members and observers will be informed of the requests for decisions by 
the Steering Body without meeting so that they are provided with an opportunity to 

express their views and inputs, as appropriate. 

60. A vote under paragraph 59 (iii) above may be called by: (a) any voting member of the 
Steering Body and seconded by another voting member, or (b) whichever of the Chair or co-Chair 
is acting as the chair of the particular session. The Chair or Co-Chair, as the case may be, will 
détermine, after consultation with the Steering Body, the timing for a vote. 

61. Notwithstanding paragraph 59 (iii) above, if, in the judgement of the PEF Coordinator, a 
decision must be taken by the Steering Body that should not be postponed until the next regular 

10 In the case in which different views are expressed by the voting members, the Chair and co-Chair will 

assist 

processes for members to reach consensus. It is understood that a vote may be called only on an 

exceptional basis 

when ail practicable efforts hâve not led to consensus among the members in a meeting of the Steering 

Body. 

meeting of the Steering Body but does not warrant a spécial meeting, the PEF Coordinator may 
request for a decision by the Steering Body on a no-objection basis. If any voting member of the 
Steering Body calls for a meeting, the PEF Coordinator may organize a spécial meeting of the 
Steering Body to discuss and décidé on the matter (see Section 8.04. (d) of the PEF Framework). 

62. AN decisions of the Steering Body are recorded in a summary of the Steering Body 
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such summary is circulated to ail voting and non-voting members as soon as practicable. 

5. PEF Funds Allocation Guidelines 

63. The PEF funds allocation process is guided by the principles of speed, adequacy, and 
flexibility. The process is designed to be as predictable as possible in terms of timing and allocable 
amounts. Allocations under the PEF Insurance Window shall be made with minimum deliberation 

and follow ex-ante established procedures. 

5.1 PEF INSURANCE WINDOW 
Who may apply for PEF Insurance Window funds? 

64. Both PEF Eligible Countries and Responding Agencies/RIM may apply for PEF funds. AN 
requests for PEF allocations for country-specific interventions shall be initiated by PEF Eligible 

Countries, except in the rare case in which IDA disbursements hâve been suspended in the country, 
in which case Responding Agencies/RIM may initiate a request for PEF allocations for countryspecific 
interventions. Requests for PEF allocations for régional (or global) level interventions 
shall be initiated by Responding Agencies/RIM. 

65. In ail cases, a request for PEF allocations shall be initiated through a Request for Funds 
application. The Request for Funds application shall be substantially in a form attached hereto as 

Annex II, and shall contain the following information: 

If initiated bya country: 

i. details of the relevant infectious disease outbreak, induding the name of the virus 
family; outbreak start date; outbreak size (number of cases); outbreak growth 
(record ofweekly cases); and number ofdeaths, if any 

ii. relevant risk assessment prepared or endorsed by WFIO 

iii. requested amount of PEF funding in US$ 

iv. country response plan 

v. name of designated MDB 

vi. name of designated Responding Agencies/RIM (when applicable) 

If initiated by a Responding Agency/RIM for a régional (or global) intervention: 

i. details of the relevant infectious disease outbreak, induding the name of the virus 
family; outbreak start date; outbreak size (number of cases); outbreak growth 
(record ofweekly cases); and number ofdeaths, if any 

ii. relevant risk assessment prepared or endorsed by WFIO 

iii. requested amount of PEF funding in US$ 

iv. régional response plan 

v. name of countries included in the intervention 
If initiated by a Responding Agency/RIM on behalf of a country to which IDA disbursements hâve 

been suspended: 

11 

11 As determined by the World Bank following a review of the political and security environment in the 

country. 

22 

i. details of the relevant infectious disease outbreak, induding the name of the virus 
family; outbreak start date; outbreak size (number of cases); outbreak growth 
(record ofweekly cases); and number ofdeaths, if any 

ii. relevant risk assessment prepared or endorsed by WFIO 

iii. requested amount of PEF funding in US$ 

iv. country response plan 

66. The PEF Coordinator shall, at ail times, maintain close liaison with designated 
représentatives of affected countries, MDBs and Responding Agencies/RIM, and may solicit 
applications for PEF allocations, if deemed necessary and appropriate in keeping with the above 

outlined guiding principles. 

How will funds flow from the PEF to countries and Responding Agencies/RIM? 

67. AN PEF funds allocated to a country under the Country Implémentation Modality shall 
flow from the PEF to the country through an MDB, so indicated by the country and agreed upon 

by the concerned MDB. AN PEF funds allocated to a Responding Agency/RIM shall flow from 
the PEF directly to the Responding Agency/RIM. 

68. PEF Allocations made in response to a Request for Funds initiated by the PEF Eligible 
Country shall be divided between: (a) the country (i.e., Country Implémentation Modality) and (b) 

one or more Responding Agencies/RIM selected bv the countrv and agreed upon bv the 



Responding Agency/RIM (i.e., Responding Agency Implémentation Modality). This shall be 
explicitly stated in the Request for Funds application, which will contain approvals and agreements 
as indicated above (see Section 6.08 of the PEF Framework). 

69. PEF Eligible Countries and Responding Agencies/RIM may submit a Request for Funds 
application for PEF funds at any time during the duration of the outbreak, irrespective of whether 
the Activation Criteria for Pandémie Bond/Insurance Payouts hâve been met and the amount has 
been received in the Trust Fund. Depending upon the context as described below, the PEF 

Coordinator shall act as follows. 

How will applications be reviewed? 

Context 1. Request for Funds Application, initiated by the country or Responding Agency/RIM, is 

incomplète. 

70. Upon receipt of a Request for Funds, the PEF Coordinator shall review it to ensure that it 
contains ail the necessary information requested in the application form as noted in paragraph 65. 
If the PEF Coordinator détermines that the Request for Funds does not contain ail the information 

required, the PEF Coordinator may request the Applicant to provide it with such missing 
information and/or advise the Applicant that the Request for Funds is not eligible for allocation 
until it is complété. If the Applicant fails to provide such additional information within 10 calendar 
days, that Request for Funds shall be deemed to hâve been withdrawn (see Section 6.02 of the PEF 

Framework). 

Context 2: Request for Funds Applications are initiated by affected PEF eligible countries, are 
complété in ail respects, disease outbreak is non-Flu, Activation Criteria for insurance hâve been 

met and insurance has paid out. 

71. Upon receipt of the Request for Funds application and following the détermination that it 
is complété in ail respects, the PEF Coordinator shall calculate the Country Allocation Ceiling 

applicable to the concerned country out of the Pandémie Bond/Insurance Payout Amount received 

in the Trust Fund using the following formula: 

If three or more PEF-eligible countries are affected by the outbreak: 

Country Allocation Ceiling for Country A = Z * [ 0.75 * (CCA/CCT) + 0.25 * (PA/ PT)] 
where: Z: Pandémie Bond/Insurance Payout Amount received in the Trust Fund 
CCA: Confirmed cases in Country A as on date of activation of criteria for insurance 

payouts 

CCT: Confirmed cases in ail affected PEF Eligible Countries combined as on date of 
activation of criteria for insurance payouts 
PA: Population of Country A 
PT: Population of ail PEF Eligible Countries affected 
Table 2 provides an illustration. If the insurance payout was $100, number of confirmed cases in 
Country A were 20 and the population of Country A was 100, then the Country Allocation Ceiling 
for Country A would be $17.5. Likewise, Country B ceiling would be $30 and Country C ceiling 

would be $52.5. 

Table 2: Country Allocation Ceiling - Stylized Example 1 
Country A Country B Country C 
Number of Cases at the time the Activation Criteria are 

met 

20 30 50 

Population 100 300 600 
Country Allocation Ceiling 17.5 30 52.5 

Actual Country Allocation is the lesser of the amounts requested in the Request of Funds and the 
Country Allocation Ceiling calculated per the applicable formula described above. 

If fewerthan three PEF-eligible countries are affected by the outbreak: 

The PEF Coordinator shall retain 30% of the Pandémie Bond/Insurance Payout Amount received 
in the Trust Fund for allocations to new countries which may be affected after the first two 
countries. In this case, the relevant formula will be the same as above, except that Z will be replaced 

by 0.7*Z, as below: 

Country Allocation Ceiling for Country A = 0.7 * Z * [ 0.75 * (CCA/CCT) + 0.25 * (PA/ PT)] 

Table 3 provides an illustration. If the insurance payout was $100, number of confirmed cases in 
Country A were 20 and the population of Country A was 100, then the Country Allocation Ceiling 
for Country A would be $25.4. Likewise, Country B ceiling would be $44.6. 

Table 3: Country Allocation Ceiling - Stylized Example 2 



Country A Country B Retained with the 
Coordinator 

Number of Cases at the time the Activation 
Criteria are met 
20 30 

Population 100 300 

Country Allocation Ceiling 25.375 44.625 30 

If a new country application is received within a period of 30 days following the date of allocation 
to be made to the first two countries with respect to the same outbreak as the two countries that 
hâve already received PEF allocations, and is determined to be complété in ail respects, the 

Country Allocation Ceiling will be lowerof: 

(i) Amount determined by the following formula: 

Country Allocation Ceiling for Country C = Z * [ 0.75 * (CCC/CC(A+B+C)) + 0.25 * (PC/ P(A+B+C))] 

(ii) The amount retained by the Coordinator 

Table 4 provides an illustration. If the number of confirmed cases in Country C were 10 and the 
population of Country C was 200, then the Country Allocation Ceiling for Country C would be 
$20.75. However, if the number of cases in Country C were 50 and population 600, then the 

Country Allocation Ceiling would be $30. 

Table 4: Country Allocation Ceiling - Stylized Example 3 
Country A Country B Country C 
(scénario A) 

Country C 
(scénario B) 

Number of Cases at the time the 
Activation Criteria are met 
20 30 10 50 

Population 100 300 200 600 
Country Allocation Ceiling 25.375 44.625 20.75 30 
If no new country application is received and the retained amount is not allocated within a period 
of 30 calendar days, the PEF Coordinator shall act as follows: 

(i) if the number of new cases in the thirty-day period following the date of allocation of 
funds to either of the two countries that hâve been allocated PEF funds is the same or 

higher than the number of new cases in the thirty-day period prior to allocation of funds 

to the country: 

a. the retained amount shall be made available to the country or countries that were 

allocated the PEF funds 

(ii) if the number of new cases in the thirty-day period following the date of allocation of 
funds to either of the two countries that hâve been allocated PEF funds is lower than 

the number of new cases in the thirty-day period prior to allocation of funds to the 

country: 

a. the retained amount shall be made available for funding any other PEF-related 

purposes. 

72. As stated in paragraph 68, PEF Allocations made in response to a Request for Funds 
initiated by the PEF Eligible Country shall be divided between the PEF Eligible Country for the 
Country Implémentation Modality, and one or more Responding Agencies/RIM. This distribution 

shall be made as described in Table 5. 

Table 5: Distribution of Country Ceiling Amount between Country and Responding 

Agencies/RIM* 

Country has carried out a Joint 
External Evaluation (JEE) 

12 and 

hâve scored 3 or above for indicator 
R.1.1 "Multi-hazard national public 
health emergency preparedness and 
response plan is developed and 
implemented" 

Country has carried out a JEE and 
hâve scored 2 or below for indicator 
R.1.1 "Multi-hazard national public 
health emergency preparedness and 
response plan is developed and 




impiemeniecr uk country nas not 
carried out a JEE 
Country is not induded 
in the WBG 
Harmonized List of 
Fragile Situations 
Country for the Country 
Implémentation Modality: not 
exceeding 80% of Country 
Allocation Ceiling; and 
AN Responding Agencies/RIM 
combined for the Responding 
Agency Implémentation Modality: 

20% of Country Allocation Ceiling 
Country for the Country 
Implémentation Modality: 60% of 
Country Allocation Ceiling; and 
AN Responding Agencies/RIM 
combined for the Responding Agency 
Implémentation Modality: 40% of 
Country Allocation Ceiling 
Country is included in 
the WBG Harmonized 
List of Fragile 
Situations 

Country for the Country 
Implémentation Modality: 40% of 
Country Allocation Ceiling; and 
AN Responding Agencies/RIM 
combined for the Responding 
Agency Implémentation Modality: 

60% of Country Allocation Ceiling 
Country for the Country 
Implémentation Modality: 20% of 
Country Allocation Ceiling; and 
AN Responding Agencies/RIM 
combined for the Responding Agency 
Implémentation Modality: 80% of 
Country Allocation Ceiling 

*Note: The distribution will be made according to the percentages shown on the table, except that if the 
concerned PEF Eligible Country so chooses, it may specify in the Request for Funds the distribution of a 
lower percentage (but not higher percentage) to the country, and higher percentage (but not lower 
percentage) to the Responding Agencies/RIM. Any remaining funds shall be made available for funding for 

any other PEF-related purposes. 

Distribution percentages between countries and Responding Agencies/RIM indicated in Table 5 

may be modified by the Steering Body at any time. 

Context 3. After PEF allocations under Context 2 hâve been made, Activation Criteria for 
insurance hâve been met again and insurance has paid out, Request for Funds Applications are 

12 In the case of Uganda, the GHSA Pilot assessment can be used in lieu of a JEE 
initiated by affected PEF eligible countries, are complété in ail respects, disease outbreak is nonFlu. 

73. In the event that the outbreak continues to worsen and the next threshold of the Activation 
Criteria for insurance is met, both newly and previously-affected countries shall submit a complété 
Request for Funds. Upon receipt of the Request for Funds application and following the 
détermination that it is complété in ail respects, the PEF Coordinator shall calculate the Country 
Allocation Ceiling applicable to the concerned country out of the Pandémie Bond/Insurance 
Payout Amount received in the Trust Fund using the same principles and formula described above. 
However, for countries which had already received an allocation under the previous activation, the 
number of confirmed cases used for the calculation is equal to the number of new cases from the 

date of the previous activation. 

Context 4. Disease outbreak is Flu, Activation Criteria for insurance hâve been met and insurance 

hac naiirl ni it 
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74. In the event that the Activation Criteria are met for a Flu outbreak and insurance has paid 
out, the PEF Coordinator shall immediately reserve 40 percent of the Pandémie Bond/Insurance 

Payout Amount received in the Trust Fund for allocation to Responding Agencies/RIM. The 
remaining 60 percent shall be available to PEF Eligible Countries that report Flu cases and submit 

an application. 

Allocation to Responding Agencies/RIM of insurance payouts in the event of a Flu outbreak 

75. In the event that the Activation Criteria are met for a Flu outbreak and insurance has paid 
out, the PEF Coordinator shall immediately solicit a Request for Funds application from WFIO for 
50 percent of the amount set aside for Responding Agencies/RIM as described above, and from 

other Responding Agencies/RIM for the other 50 percent.13 Upon détermination that the Request 
for Funds application are complété in ail respects, the PEF Coordinator shall allocate the PEF 

funds according to the specified proportions. 

76. Immediately thereafter, the PEF Coordinator shall inform ail PEF Eligible Countries about 

allocations made to WFIO and other Responding Agencies/RIM. 

Allocation to Countries of insurance payouts in the event of a Flu outbreak 

77. Upon receipt of the Request for Funds applications for countries that hâve recorded Flu 
cases and following the détermination that the applications are complété in ail respects, the PEF 
Coordinator shall make allocations from the PEF to countries on the basis of the date of receipt of 

their applications and in accordance with the amounts as listed in Table 6: 

13 This is subjeetto change with approval of the Steering Body, and will be informed by simulation analysis 

carried 

out by the PEF Coordinator with respect to default allocations among Responding Agencies other than WFIO 

Table 6: Country Allocations (Flu) 

Country population Allocation (US$) 

Less than 1 million 5 million 

Equal to or greater than 1 million but less than 10 million 10 million 
Equal to or greater than 10 million but less than 30 million 15 million 
Equal to or greater than 30 million 30 million 

78. The funds allocations from the Insurance Window are made on the "first corne, first served" 
basis, with ail the Request for Funds applications received on the same date by the close of business 
(17:00, Washington DC) considered received at the same time. In the case that the remaining funds 

are not sufficient to meet the Requests for Funds received on the same date per the allocation 
process described above, the remaining funds amount is pro-rated according to the formula above 
to exhaust the amount available in satisfying the Requests for Funds in receipt at that time. In the 
case that the funds are not fully allocated after one month of the outbreak cessation, such as due to 
the cessation of the outbreak or a lesser need for funds as indicated by fewer Requests for Funds 
received, the remaining funds shall be made available for funding for any other PEF-related 
purposes (see Section 6.10 of the PEF Framework). 

Context 5. Request for Funds Applications are initiated by affected PEF eligible countries, are 
complété in ail respects, disease outbreak may be Flu or non-Flu, Activation Criteria for insurance 

has not been met and insurance has not paid out. 

79. Upon receipt of a complété Request for Funds application and following the détermination 

that: 

(a) The outbreak does not meet the Activation Criteria for the Insurance Window (e.g., due to 
pathogen not being included in the Insurance Window; or due to the géographie scope of 
the outbreak being limited to a single country; or because the number of cases is below the 
level that meets the requirement of the Activation Criteria); or 
(b) The outbreak merits larger or earlier funding allocations than provided by the PEF 
Insurance Window allocation arrangements; 

the PEF Coordinator, subject to confirmation from the Trustée of availability of sufficient 
applicable resources in the Trust Fund, shall process the Request for Funds under the PEF Cash 

Window. 

5.2 PEF CASH WINDOW 
Who may apply for PEF Cash Window funds? 

80. Application for PEF Cash Window Allocations shall be initiated by PEF Eligible 
Countries, except in the following cases. First, in the case of a novel influenza subtype being 
transmitted within the human population, applications from WHO only will be accepted. Second, 
in the rare case in which IDA disbursements hâve been suspended in the country,14 Responding 
Agencies may initiate a request for PEF Cash Window allocations on behalf of the country for 

countrv-specific interventions. 



14As determined bythe World Bank following a review ofthe political and security environment in the 

country. 
















Downloa 

d 


, Downloa 

A d 





FINANCE IN A PANDEMIC 


Prepared by Richard Bruns 

There are several major sources of money that would become available to help respond to 
a global catastrophic pandémie. 

Pandémie Emergency Financing Facility 

The World Bank Group’s Pandémie Emergency Financing Facility (PEF) is a System 
designed to respond to spécifie types of pandémies. It consists of a cash window and an 
insurance window. 1 The cash window had about $50 million, ail of which has been used to 
support the response to the ongoing Ebola épidémie in the Démocratie Republic of the 
Congo. 

The insurance window is funded by 2 tranches of catastrophe bonds that pay out under 
specified conditions. A coronavirus pandémie would trigger a payout of the Class B notes 
after ali of the following conditions were met: It kills at least 250 people, lasts at least 12 
weeks, has at least 250 new cases in the past 12 weeks, has an increasing average number 
of new cases over the past 12 weeks, and kills at least 20 people in a second country. The 
payout is based on the number of deaths and the géographie spread of the disease. A 
coronavirus pandémie that killed more than 2,500 people would trigger a full payout of the 
Class B notes, raising $95 million. It would also trigger a 16.67% payout of the Class A 
notes, raising an additional $37.5 million. A full payout of the Class A notes is triggered only 
by an influenza pandémie. 2 

World Bank’s IDA Crisis Response Window 

IDA (International Development Association) is the part of the World Bank that gives loans 
(called "crédits”) to poor countries for development They meet every 3 years to raise 
money and décidé how it will be spent These are called Replenishment meetings. The last 
one, the 18th Replenishment, or IDA18, finished in 2016. It raised $75 billion to Finance 
Droiects from lulv 1.2017. to lune 30. 2020. The next meetine in this cvcle is October 21- 
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SUBSCRIBERS ONLY - 

From ACTIVE, GOVERNMENT EMPLOYED, Intel Source in Italy: 

Tn the last few hours, inside the red area of Lodi, Scientists hâve isolated twenty 
(20) native strains of COVID-19; ail different. 

Çriontictc are eavinn ’Tho Hicpaco mntatpc in almnct w«»rv nation! Hnw 









can the human race develop an immunity for a disease changes ail the time?” 




WHO'S TEDROS SAYS HUMANITY NOW HAS A COMMON ENEMY 
WHO'S TEDROS SAYS STIGMA IS MORE DANGEROUS THAN VIRUS ITSELF 


Please note, with the information you hâve provided , then you and your 
organisation shall be deemed unfitfor purpose in performing your public 

task. 


Update (1130ET): Toward the end of the Q&A with reporters following Monday's press briefing, Dr. Tedros told a reporter that humanity 
now has a “common enemy" and should focus on fighting it instead of apportioning blâme. The WHO Director-General made the remark in 
response to a question about the culpability of certain governments for the global spread of the coronavirus. 



The outbreak only kills roughly 2 % of those it infects, Dr. Tedros said. Because of this, he said, Dr. Tedros believes that "the stigma to be 
honest is more dangerous than the virus itself," he said. "Let's really underline that. The stigma is the most dangerous enemy, for me it's 
more than the virus itself." 

Translation: The WHO is prioritizing defending Beijing's actions - i.e. 'battling racism' - over its responsibility to combat the virus. 

“Concerns and worries are understandable. It's fine to be concerned and worried, but let's calm down and do the right thing," he added 
later before ending the briefing. 

. WHO'S TEDROS SAYS HUMANITY NOW HAS A COMMON ENEMY 
. WHO'S TEDROS SAYS STIGMA IS MORE DANGEROUS THAN VIRUS ITSELF 

Dr. Tedros then launched into a defense of the WHO's decision to delay the decision to déclaré the virus a public health emergency of 
international concern (PHEIC), before pointing out the fact that in S 5 countries hâve confirmed less than 100 cases. 

"Even if it's more, it can be contained." 

So, Dr. Tedros started the press conférence explaining why it's not appropriate to describe the outbreak as a pandémie, before declaring it 
a "common enemy" of the human race. 
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Status of COVID-19 

As of 19 March 2020, COVID-19 is no longer considered to be a high 
conséquence infectious diseases (HCID) in the UK. 
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Status of COVID-19 

Asof 19 March 2020, COVID-19 is no longer considered to bea high 
conséquence infectious diseases (HCID) in the UK. 

The 4 nations public health HCID group made an intérim 
recommendation in January 2020 to classify COVID-19 as an HCID. 
This was based on considération of the UK HCID criteria about the 
virus and the disease with information available during the early 
stages of the outbreak. Now that more is known about COVID-19, the 
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information about COVID-19 against the UK HCID criteria.They hâve Monke vpox 

determined that severalfeatures hâve now changed; in particular, 

more information is available about mortality rates (low overall), and 

there is now greaterclinicalawareness and a spécifie and sensitive 

Laboratory test, the availabîlity of which continues to încrease. 

The Advisory Committee on Dangerous Pathogens (ACDP) is also of 
the opinion that COVID-19 should no longer be classified as an HCID. 

The need to hâve a national, coordinated response remains, but this is 
being met by the government’s COVID-19 response . 

Cases of COVID-19 are no longer managed by HCID treatment 
centres only. AU healthcare workers managing possible and 
confirmed cases should follow the u pdated national infection and 
prévention fl PC 1 ) g uidance for COVID-19 . which supersedes ail 
previous IPC guidance for COVID-19. This guidance includes 
instructions about different Personal protective equipment (PPE) 
ensembles that are appropriate for different clinical scénarios. 
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Définition of HCID 

In the UK, a high conséquence infectious disease (HCID) is defined according 
to the following criteria: 

• acute infectious disease 

• typically has a high case-fatality rate 

• may not hâve effective prophylaxis or treatment 

• often difficult to recognise and detect rapidly 

• abilityto spread in the community and within healthcare settings 

• requires an enhanced individual, population and System response to 
ensure it is managed effectively, efficiently and safely 


Classification of HCIDs 

HCIDs are further divided into contact and airborne groups: 

• contact HCIDs are usually spread by direct contact with an infected 
patient or infected fluids, tissues and other materials, or by indirect 
contact with contaminated materials and fomites 

• airborne HCIDs are spread by respiratory droplets oraerosoltransmission, 
in addition to contact routes of transmission 


List of high conséquence infectious diseases 

Alist of HCIDs has been agreed by a joint Public Health England (PHE)and 
NHS England HCID Programme: 


Contact HCID 

Airborne HCID 

Argentine haemorrhagic fever (Junin virus) 

Andes virus infection (hantavirus) 
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Alist of HCIDs has been agreed by a joint Public Health England (PHE) and 
NHS England HCID Programme: 

Contact HCID 

Airborne HCID 

Argentine haemorrhagic fever (Junin virus) 

Andes virus infection (hantavirus) 

Bolivian haemorrhagic fever (Machupo virus) 

Avian influenza A H7N9 and H5N1 

Crimean Congo haemorrhagic fever (CCHF) 

Avian influenza A H5N6 and H7N7 

Ebola virus disease (EVD) 

Middle East respiratory syndrome (MERS) 

Lassafever 

Monkeypox 

Lujo virus disease 

Nipah virus infection 

Marburg virus disease (MVD) 

Pneumonie plague (Yersinia pestis) 

Severe fever with thrombocytopaenia syndrome (SFTS) 

Severe acute respiratory syndrome (SARS)* 


*No cases reported since 2004, but SARS remains a notifiable disease under 
the International Health Régulations (2005), hence its inclusion here 

**Human to human transmission has not been described to date for avian 
influenza A(H5N6). Human to human transmission has been described for 
avian influenza A(H5N1), although this was not apparent until more than 30 
human cases had been reported. Both A(H5N6) and A(H5N1) often cause 
severe illness and fatalities. Therefore, A(H5N6) has been included in the 
airborne HCID list despite not meeting ail of the HCID criteria. 

The list of HCIDs will be kept under review and updated by PHE if new HCIDs 
emerge that are of relevance to the UK. 


HCIDs in the UK 
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Picornaviruses 

Marguerite Yin-Murphy and Jeffrey W. Almond. 

General Concepts 
Clinical Manifestations 

Most infections are inapparent. Some picornaviruses cause mild illnesses; a few serotypes give rise to 
serious conditions of the central nervous System, heart, skeletal muscles, and liver. These varied 
manifestations are presented under each of the five généra. 

Structure 

The picornavirus virion is an icosahedral, nonenveloped, small (22 to 30 nm) particle. The capsid proteins 
encase a sense RNA strand consisting of approximately 7,500 nucléotides. The RNA carries a covalently 
bound noncapsid viral protein (VPg) at its 5' end and a polyadenylated tail at its 3' end. 

Classification and Antigenic Types 

Classification is based on morphology, physicochemical and biologie properties, antigenic structures, 
genomic sequence and mode of réplication. The family PICORNAVIRIDAE comprises five généra, namely, 
enteroviruses, rhinoviruses, hepatoviruses, cardioviruses, and aphthoviruses. 

The enterovi ruses are subdivided into human polioviruses (1-3); human coxsackieviruses Al-22, 24 (CAI-22 
and CA24, CA23 = echovirus 9); human coxsackieviruses (B1-6 (CB1-6); human echoviruses 1-7, 9,11-27, 29- 
33 (El -7, 9,11 -27, 29-33; E8=E1 ; El 0 = Reovirus; E28 = Rhinovirus 1A and E34 = CA24 prime strain); human 
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enterovirus ob-/ i (tvoa-/i y, vnyuisn virus; simian enteroviruses i- 1 b ptv i-ibj; porcine enteroviruses 1-1 i 

(PEV1 -11 ); bovine enteroviruses 1 -2 (BEV1 -2). 

Multiplication 

Picornaviruses multiply in the cytoplasm, and their RNA acts as a messenger to synthesize viral 
macromolecules. Viral RNA replicates in complexes associated with cytoplasmic membranes via two distinct, 
partially double-stranded RNAs - the "réplicative intermediates." One complex uses the sense RNA strand, 

and the other uses the antisense RNA strand as template. 

Pathogenesis 

Enterovirus can replicate in epithelium of the nasopharynx and régional lymphoid tissue, conjunctiva, 
intestines, mesenteric nodes, and the réticuloendothélial System. Viremia may cause virus transfer to the 
spinal cord, brain, méningés, heart, liver, and skin. Some chronic enterovirus infections resuit in postviral 
fatigue syndrome. Rhinoviruses infect and replicate mainly in nasopharyngeal epithelium and régional lymph 
nodes. Hepatitis A virus replicates in the intestinal epithelium, viremia transports the virus to the liver where 
secondary virus multiplication in the hépatocytes and Kupffer cells results in infectious hepatitis A. 

Host Defenses 

Interferon and virus-specific IgA, IgM, and IgG antibodies are important in host defense. Neutralizing 

antibody confers serotype-specific immunity. 

Epidemiology 

Picornaviruses are widely prévalent. Enteroviruses are transmitted by the fecal-oral route, via salivary and 
respiratory droplets, and in some cases via conjunctival sécrétions and skin lésion exudates. Cockroaches 
and flies may be vectors. Rhinoviruses are transmitted by saliva, respiratory discharge, and contaminated 

inanimate objects. Immunity is serotype spécifie. 

Diagnosis 

Viruses must be isolated and identified in the clinical laboratory. Serology is used to confirm the virus as the 

cause of infection and for the assessment of immune status. 

Control 

Poliomyelitis can be prevented by Salk-type (inactivated) and Sabin-type (live) attenuated poliovirus vaccines. 
Hepatitis A can be prevented by inactivated hepatitis A vaccine (Havrix). Control can be achieved via public 
éducation on transmission modes and personal hygiene. Adéquate sewage disposai and uncontaminated 
water supplies are critical for prévention of enteroviral infections. There is no spécifie therapy. 

Enteroviruses 

Poliovirus 

Poliovirus has tropism for épithélial cells of the alimentary tract and cells of the central nervous System. 
Infection is asymptomatic or causes a mild, undifferentiated febrile illness. Spinal and bulbar poliomyelitis 
occasionally occurs. Paralytic poliomyelitis is not always preceded by minor illness. Paralysis is usually 
irréversible, and there is residual paralysis for life. AN three poliovirus serotypes (1 to 3) can give rise to 

paralytic poliomyelitis. 

Coxsackieviruses 

Most infections are inapparent or mild. Rashes and vesicular lésions are most commonly caused by group A 
coxsackieviruses and pleurodynia and viral pericarditis/myocarditis by group B coxsackieviruses. The 
coxsackievirus A24 variant causes épidémie and pandémie outbreaks of acute hémorrhagie conjunctivitis. 
Occasionally, coxsackieviruses are associated with paralytic and encephalitic diseases. Coxsackieviruses are 
characterized by their pathogenicity for suckling mice. They are dassified by antibody neutralization tests as 
coxsackievirus group A (Al to A24) and coxsackievirus group B (B1 to B6). 



Echoviruses 


Echoviruses hâve been associated with febrile and respiratory illnesses, aseptie meningitis, rash, occasional 

conjunctivitis, and paralytic diseases. 

New Enteroviruses 

Enterovirus types 68 and 69 cause respiratory illnesses; type 70 causes acute hémorrhagie conjunctivitis and 
occasionally polio-like radiculomyelitis; type 71 can cause meningitis, encephalitis and outbreaks of hand- 

foot-mouth disease with or without encephalitis. 

Rhinoviruses 

Rhinoviruses cause mainly respiratory infections induding the common cold. There are to date 115 

serotypes. Immunity is type spécifie. 

Hepatovirus 

There is only one serotype of Hepatitis A virus. This virus causes gastroenteritis infections and hepatitis A. 

The picornaviruses are small (22 to 30 nm) nonenveloped, single-stranded RNA viruses with cubic symmetry. 
The virus capsid is composed of 60 protein subunits, each consisting of four poly-peptides VP1-VP4. Because 
they contain no essential lipids, they are ether résistant. They replicate in the cytoplasm. The picornaviruses 
that affect humans are the enteroviruses, found primarily in the gut; the rhinoviruses, found in the upper 
respiratory tract and hepatovirus (Hepatitis A virus) in the intestine and liver. Subclinical infections with the 
picornaviruses are common. The hepatitis A virus is discussed in Chapter 70, "Hepatitis Viruses." 

Go to: 

Clinical Manifestations 

Enteroviruses are implicated in many diseases, induding undifferentiated febrile illnesses, upper and lower 
respiratory tract infections, gastrointestinal disturbances, conjunctivitis, skin and mucous membrane lésions, 
and diseases of the central nervous System, muscles, heart, and liver. Less commonly, enteroviruses are 
associated with generalized néonatal infections, diabètes mellitus, pancreatitis, orchitis, and occasionally 
hemolytic-uremic syndrome and intrauterine infections. A new disease called wandering myoclonus was 
discovered in China (see below). Rhinoviruses cause mainly upper (e.g. coryza) and lower respiratory tract 

illnesses (Table 53-1). 

[Table 53-1. Clinical Picornavirus Syndromes.] 

Table 53-1 

Clinical Picornavirus Syndromes. 

Laboratory tests are needed to establish the etiology of a suspected picornavirus infection because a 
particular serotype can give rise to more than one clinical syndrome and different serotypes can produce the 
same syndrome. Some illnesses caused by enteroviruses are clinically indistinguishable from those caused 

by other viruses. 

Structure and Réplication 

The picornaviruses are nonenveloped (naked), small (22 to 30 nm) icosahedral virions résistant to lipid 
solvents. The virus capsid is composed of 60 copies each of four viral proteins VP1-4, which form a quasi T = 
3 icosahedral shell. The structures of several picornaviruses hâve been determined to nearatomic 
resolution. Ail show a similar structural pattern in which VP1-3 hâve an 8-stranded, B-barrel type structure 
which forms the matrix of the shell. Random coil structures which connectthe p strands may contribute to 
the antigenicity of the viruses and show high variability. The genome is a single sense-strand RNA (molecular 
weight, approximately 2 x 106 to 3 x 106) (Fig. 53-3). The RNA strand consists of approximately 7,500 
nucléotides and is covalently bonded to a noncapsid viral protein (VPg) at its 5' end and to a polyadenylated 
tail at its 3' end. This genome RNA serves as an mRNA and initiâtes the synthesis of virus macromolecules. 

Réplication begins with attachment to a spécifie cellular receptor, the identity of which is known for 
poliovirus, some enteroviruses and the majority of the rhinoviruses. Réplication and assembly take place in 
the cytoplasm of infected cells. The viral RNA replicates via two distinct, partially double-stranded RNAs 
called the réplicative intermediates (Ris). One complex uses the sense RNA strand and the other uses the 
antisense RNA strand as template. Functional proteins are produced from a single large polyprotein 
(Molecular weight, 2.4 x 105 to 2.5 x 105) followed bv post-translational cleavage. The coat protein is 



encoded by the 5' one third (PI région); VPg, two proteases, and polymerases or polymerase factors are 
encoded downstream in the P2-P3 régions. The major neutralizing antigens that distinguishes picornavirus 
species and induces serotype-specific immunity is formed by parts of one VP1, VP2 and VP3 proteins. The 
viral capsid gives the picornaviruses their characteristic shape and size (Fig. 53-3) and protects the infectious 
viral RNA from hostile environments and host ribonudeases. Enteroviruses can survive for long periods in 
organic matter and are résistant to the low pH in the stomach (pH 3.0 to 5.0). By contrast, rhinoviruses are 
labile at this pH range. Picornaviruses are inactivated by pasteurization, boiling, Formalin, and chlorine. 
Enteroviruses and rhinoviruses are distinguished by density gradient centrifugation. The buoyant density of 
enteroviruses is approximately 1.33 to 1.34 g/ml in CsCI, and that of human rhinoviruses is about 1.38 to 
1.42 g/ml. Enteroviruses are stabilized against thermal inactivation by molar MgCI2. 
Picornaviruses may undergo antigenic variation during réplication and may give rise to strains with altered 

virulence and disease patterns. 

Classification and Antigenic Types 

The family Picornaviridae comprises five généra: Enterovirus, Hepatovirus and Rhinovirus, which infect 
humans: Apthovirus (foot-and-mouth disease virus), which infects doven-hoofed animais and occasionally 
humans; and Cardiovirus, which infects rodents. Atthe time of writing, 67 human enterovirus serotypes and 

115 rhinovirus serotypes are known. 

Picornaviruses do not hâve a common group-specific antigen. However, antigenic sharing is observed 
between a few serotypes. Each serotype has a type-specific antigen, which is identifiable by neutralization 

tests. 

Go to: 

Pathogenesis 

When the portai of entry for a picornavirus is the mouth or nose, the virus infects and replicates in the 
nasopharyngeal epithelium and régional lymphoid tissues to give rise to asymptomatic infections or 
respiratory illnesses. Because enteroviruses can resist stomach acid and bile, they can penetrate to the lower 
intestine, where they infect and multiply in the intestinal epithelium and mesenteric lymph nodes. Viremia 
may resuit; this leads to further multiplication of virus in the réticuloendothélial System. From there, the 
virus can be carried by the bloodstream to target organs such as the spinal cord, brain méningés, heart, liver 
and skin. From the central nervous System the virus can travel via neural pathways to skeletal and heart 
muscles. It can be transferred by fingers and inanimate objects, such as handkerchiefs and towels, to the 
eye, where it may replicate in the conjunctival epithelium and cornea. 


Host Defenses 

Shortly after infection of the respiratory or alimentary tract, increasing amounts of interferon and 
subsequently virus-specific IgA-antibody are detected in the saliva and the respiratory and gut sécrétions. 
Interferon inhibits virus multiplication, and IgA complexes with extracellular virus. The complexing of virus by 
IgA not only inhibits the spread of virus to susceptible épithélial cells but also reduces the oral and fecal 

shedding of infectious virus. 

The earliest sérum antibody to appear in response to picornavirus infection is IgM. By about 2 weeks, IgM is 
overtaken by IgG. The IgG response peaks at about 2 to 3 weeks and remains at a plateau for a few weeks, 
before it begins to fall. The IgG elicited by some enterovirus infections remains détectable for several years. 
This neutralizing IgG confers serotype-specific immunity. Both IgG and IgM can complex with invading virus 
and prevent the spread of virus via the bloodstream to target organs. Virus-antibody complexes are 

eliminated by phagocytosis, digestion, and excrétion. 

Go to: 

Epidemiology 

Picornaviruses are found worldwide, the enteroviruses primarily in alimentary tracts of humans and animais 
but can be in nerve and muscle cells. Rhinoviruses are found in the respiratory tract. Although enteroviruses 
are transmitted mostly by the fecal-oral route, they can also be transmitted by salivary and respiratory 
droplets. Some serotypes are spread by conjunctival sécrétions and exudates from skin lésions. 



In temperate countries, outbreaks of enterovirus illnesses occur most frequently in summer and autumn, 
whereas rhinovirus infections appear more often in autumn and spring. In the tropics, there is no apparent 
seasonal occurrence. Enteroviruses in excreta that contaminate the soil are carried by surface waters to 
lakes, beaches, végétation, and community water supplies. These sources may serve as foci of infection. 
Shellfish thatfeed in freshwater or seawater beds contaminated by excreta harbor enteroviruses. 
Cockroaches in sewage pipelines and flies that settle on excreta may act as transient vectors. 

Common Cold Causes 

Human rhinoviruses 

Coronaviruses 

Other causes 
Complications 

When to see a doctor 

Treatments 

What causes a common cold? 

The cold is a common infection ofthe upper respiratory tract. Although many people thinkyou can catch a 
cold by not dressing warmly enough in the winter and being exposed to chilly weather, it's a myth. The real 

culprit is one of more than 200 viruses. 

The common cold is spread when you inhale virus partides from an infected person's sneeze, cough, speech, 
or loose partides from when they wipe their nose. You can also pick up the virus by touching a contaminated 
surface that an infected individual has touched. Common areas indude doorknobs, téléphonés, children's 
toys, and towels. Rhinoviruses (which cause the most colds) can live for up to three hours on hard surfaces 

and hands. 

Most viruses can be classified into one of several groups. These groups include: 

human rhinoviruses 
coronaviruses 
parainfluenza viruses 
adenoviruses 

Some other common cold culprits hâve been singled out, such as the respiratory syncytial virus. Still others 

hâve yetto be identified by modem science. 

In the United States, colds are more common in the fall and winter. This is mostly due to factors such as the 
start ofthe school year and the tendency for people to remain indoors. Inside, air tends to be drier. Dry air 
dries up the nasal passages, which can lead to infection. Humidity levels also tend to be lower in colder 
weather. Cold viruses are better able to survive in low humidity conditions. 

Human rhinoviruses 

This group of viruses — of which there are more than 100 types — is by far the most common identified 
cause of colds. The viruses grow best at the température inside the human nose. 

Human rhinoviruses (HRVs) are highly contagious. However, they rarely lead to serious health conséquences. 
Recent research has found that HRVs manipulate genes and it is this manipulation that brings about an 
overblown immune response. The response causes some of the most troublesome cold symptoms. This 
information could lead scientists to important breakthroughs in the treatment ofthe common cold. 

Coronaviruses 

There are many varieties of coronavirus that affect animais, and up to six can affect humans. This type of 
virus typically causes mild to moderate upper SARS (severe acute respiratory syndrome). 
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Dr Sucharit Bhakdi is a specialist in microbiology. He was a professor at the Johannes Gutenberg University 
in Mainz and head of the Institute for Medical Microbiology and Hygiene and one of the most cited research 

scientists in German history. 

What he says: 

We are afraid that 1 million infections with the new virus will lead to 30 deaths per day over the next 100 
days. But we do not réalisé that 20, 30, 40 or 100 patients positive for normal coronaviruses are already 

dying every day. 

[The government's anti-COVID19 measures] are grotesque, absurd and very dangerous [...] The life 
expectancy of millions is being shortened. The horrifying impact on the world economy threatens the 
existence of countless people. The conséquences on medical care are profound. Already services to patients 
in need are reduced, operations cancelled, practices empty, hospital personnel dwindling. AN this will impact 

profoundly on our whole society. 

AN these measures are leadingto self-destruction and collective suicide based on nothing buta spook. 

Dr Wolfgang Wodarg is a German physician specialising in Pulmonology, politician and former chairman of 
the Parliamentary Assembly of the Council of Europe. In 2009 he called for an inquiry into alleged conflicts of 
interest surrounding the EU response to the Swine Flu pandémie. 

What he says: 

Politicians are being courted by scientists...scientists who want to be important to get money for their 
institutions. Scientists who just swim along in the mainstream and want their part of it [...] And what is 

missing right now is a rational way of looking at things. 

We should be asking questions like "How did you find out this virus was dangerous?", "How was it before?", 
"Didn't we hâve the same thing last year?", "Is it even something new?" 

That's missing. 

Dr Joël Kettner s professor of Community Health Sciences and Surgery at Manitoba University, former Chief 
Public Health Officer for Manitoba province and Medical Director of the International Centre for Infectious 

Diseases. 

What he says: 

I hâve never seen anything like this, anything anywhere near like this. l'm not talking about the pandémie, 
because l've seen 30 of them, one every year. It is called influenza. And other respiratory illness viruses, we 
don't always know what they are. But l've never seen this reaction, and l'm trying to understand why. 

[...] 

I worry about the message to the public, about the fear of coming into contact with people, being in the 
same space as people, shaking their hands, having meetings with people. I worry about many, many 

conséquences related to that. 

[...] 

In Hubei, in the province of Hubei, where there has been the most cases and deaths by far, the actual 
number of cases reported is 1 per 1000 people and the actual rate of deaths reported is 1 per 20,000. So 

maybe that would help to put things into perspective. 

Dr John loannidis Professor of Medicine, of Health Research and Policy and of Biomédical Data Science, at 
Stanford University School of Medicine and a Professor of Statistics at Stanford University School of 
Humanities and Sciences. He is director of the Stanford Prévention Research Center, and co-director of the 

Meta-Research Innovation Center at Stanford (METRICS). 

He is also the editor-in-chief of the European Journal of Clinical Investigation. He was chairman at the 
Department of Hygiene and Epidemiology, University of loannina School of Medicine as well as adjunct 

professor at Tufts University School of Medicine. 

As a physician, scientist and author he has made contributions to evidence-based medicine, epidemiology, 


data science ana amical researcn. in addition, ne pioneered tne neid ot meta-researcn. he nas snown tnat 
much of the published research does not meetgood scientific standards of evidence. 

What he says: 

Patients who hâve been tested for SARS-CoV-2 are disproportionately those with severe symptoms and bad 
outcomes. As most health Systems hâve limited testing capacity, sélection bias may even worsen in the near 

future. 

The one situation where an entire, closed population was tested was the Diamond Princess cruise ship and 
its quarantine passengers. The case fatality rate there was 1.0%, but this was a largely elderly population, in 

which the death rate from Covid-19 is much higher. 

[•••] 

Could the Covid-19 case fatality rate be that low? No, some say, pointing to the high rate in elderly people. 
However, even some so-called mild or common-cold-type coronaviruses that hâve been known for décades 
can hâve case fatality rates as high as 8% when they infect elderly people in nursing homes. 

[...] 

If we had not known about a new virus out there, and had not checked individuals with PCR tests, the 
number of total deaths due to "influenza-like illness" would not seem unusual this year. At most, we might 
hâve casually noted that flu this season seems to be a bit worse than average. 

- "A FIASCO IN THE MAKING? AS THE CORONAVIRUS PANDEMIC TAKES HOLD, WE ARE MAKING DECISIONS 

WITHOUT RELIABLE DATA", STAT NEWS, 17TH MARCH 2020 

Dr Yoram Lass is an Israeli physician, politician and former Director General of the Health Ministry. He also 
worked as Associate Dean of the Tel Aviv University Medical School and during the 1980s presented the 

science-based télévision show Tatzpit. 

What he says: 

Italy is known for its enormous morbidity in respiratory problems, more than three times any other 
European country. In the US about 40,000 people die in a regular flu season and so far 40-50 people hâve 
died of the coronavirus, most of them in a nursing home in Kirkland, Washington. 

[...] 

In every country, more people die from regular flu compared with those who die from the coronavirus. 

[...] 

...there is a very good example that we ail forget: the swine flu in 2009. That was a virus that reached the 
world from Mexico and until today there is no vaccination against it. But what? At that time there was no 
Facebook or there maybe was but it was still in its infancy. The coronavirus, in contrast, is a virus with public 

relations. 

Whoever thinks that governments end viruses is wrong. 

- INTERVIEW IN GLOBES, MARCH 22ND 2020 
* 


Dr Pietro Vernazza is a Swiss physician specialising Infectious Diseases at the Cantonal Hospital St. Galien 

and Professor of Health Policy. 

What he says: 

We hâve reliable figures from Italy and a work by epidemiologists, which has been published in the 
renowned science journal <Science>, which examined the spread in China. This makes it dear that around 85 
percent of ail infections hâve occurred without anyone noticing the infection. 90 percent of the deceased 
patients are verifiably over 70 years old, 50 percent over 80 years. 

[...] 

In Italy, one in ten people diagnosed die, according to the findings of the Science publication, that is 
statistically one of every 1,000 people infected. Each individual case is tragic, but often - similar to the flu 

season - it affects people who are at the end of their lives. 

[...] 

If we close the schools, we will preventthe children from quickly becoming immune. 

[...] 

We should better integrate the scientific facts into the political decisions. 

- INTERVIEW IN ST. GALLER TAGBLATT, 22ND MARCH 2020 

Frank Ulrich Montgomery is German radiologist, former President of the German Medical Association and 

Deputy Chairman of the World Medical Association. 

What he says: 

l'm not a fan of lockdown. Anyone who imposes something like this must also say when and how to pick it up 
again. Since we hâve to assume that the virus will be with us for a long time, I wonder when we will return to 
normal? You can't keep schools and daycare centers closed until the end of the year. Because it will take at 
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quickly reached their capacity limits, but did not slow down the virus spread within the lockdown. 

- INTERVIEW IN GENERAL ANZEIGER, 18TH MARCH 2020 

Prof. Hendrik Streeck is a German HIV researcher, epidemiologist and clinical trialist. He is professor of 
virology, and the director of the Institute of Virology and HIV Research, at Bonn University. 

What he says: 

The new pathogen is not that dangerous, it is even less dangerous than Sars-1. The spécial thing is that Sars- 
CoV-2 replicates in the upper throat area and is therefore much more infectious because the virus jumps 
from throat to throat, so to speak. But that is also an advantage: Because Sars-1 replicates in the deep lungs, 
it is not so infectious, but it definitely gets on the lungs, which makes it more dangerous. 

[...] 

You also hâve to take into account that the Sars-CoV-2 deaths in Germany were exdusively old people. In 
Heinsberg, for example, a 78-year-old man with previous illnesses died of heart failure, and that without 
Sars-2 lung involvement. Since he was infected, he naturally appears in the Covid 19 statistics. But the 
question is whether he would not hâve died anyway, even without Sars-2. 

- INTERVIEW IN FRANKFURTER ALLGEMEINE, 16TH MARCH 2020 

* 

Dr Yanis Roussel et. al. - A team of researchers from the Institut Hospitalo-universitaire Méditerranée 
Infection, Marseille and the Institut de Recherche pour le Développement, Assistance Publique-Hôpitaux de 
Marseille, conducting a peer-reviewed study on Coronavirus mortality for the government of France under 

the 'Investments for the Future' programme. 

What they say: 

The problem of SARS-CoV-2 is probably overestimated, as 2.6 million people die of respiratory infections 
each year compared with less than 4000 deaths for SARS-CoV-2 at the time of writing. 

[...] 

This study compared the mortality rate of SARS-CoV-2 in OECD countries (1.3%) with the mortality rate of 
common coronaviruses identified in AP-HM patients (0.8%) from 1 January 2013 to 2 March 2020. Chi- 
squared test was performed, and the P-value was 0.11 (not significant). 

[...] 

...it should be noted that systematic studies of other coronaviruses (but not yet for SARS-CoV-2) hâve found 
that the percentage of asymptomatic carriers is equal to or even higher than the percentage of symptomatic 
patients. The same data for SARS-CoV-2 may soon be available, which will further reduce the relative risk 

associated with this spécifie pathology. 

-"SARS-COV-2: FEAR VERSUS DATA", INTERNATIONALJOURNAL OF ANTIMICROBIAL AGENTS, 19TH MARCH 

2020 

* 

Dr. David Katz is an American physician and founding director of the Yale University Prévention Research 

Center 

What he says: 

I am deeply concerned that the social, économie and public health conséquences of this near-total meltdown 
of normal life — schools and businesses closed, gatherings banned — will be long-lasting and calamitous, 
possibly graver than the direct toll of the virus itself. The stock market will bounce back in time, but many 
businesses never will. The unemployment, impoverishment and despair likely to resuit will be public health 

scourges of the first order. 

- "IS OUR FIGHT AGAINST CORONAVIRUS WORSE THAN THE DISEASE?", NEW YORK TIMES 20TH MARCH 2020 

* 

Michael T. Osterholm is regents professor and director of the Center for Infectious Disease Research and 

Policy at the University of Minnesota. 

What he says: 

Consider the effect of shutting down offices, schools, transportation Systems, restaurants, hôtels, stores, 
theaters, concert halls, sporting eventsand other venues indefinitely and leavingall of their workers 
unemployed and on the public dole. The likely resuit would be not just a dépréssion but a complété 
économie breakdown, with countless permanently lost jobs, long before a vaccine is ready or natural 

immunity takes hold. 

[•••] 

[T]he best alternative will probably entail letting those at low risk for serious disease continue to work, keep 
business and manufacturing operating, and "run" society, while atthe same time advising higher-risk 
individuals to protect themselves through physical distancing and ramping up our health-care capacity as 
aggressively as possible. With this battle plan, we could gradually build up immunity without destroying the 

financial structure on which our lives are based. 

- "FACING COVID-19 REALITY: A NATIONAL LOCKDOWN IS NO CURE". WASHINGTON POST 21 ST MARCH 2020 



* 

Dr Peter Goetzsche is Professor of Clinical Research Design and Analysis at the University of Copenhagen 
and founder of the Cochrane Medical Collaboration. He has written several books on corruption in the field 

of medicine and the power of big pharmaceutical companies. 

What he says: 

Our main problem is that no one will ever get in trouble for measures that are too draconian. They will only 
get in trouble if they do too little. So, our politicians and those working with public health do much more 

than they should do. 

No such draconian measures were applied during the 2009 influenza pandémie, and they obviously cannot 
be applied every winter, which is ail year round, as it is always winter somewhere. We cannot close down the 

whole world permanently. 

Should it turn out that the épidémie wanes before long, there will be a queue of people wanting to take 
crédit for this. And we can be damned sure draconian measures will be applied again next time. But 
remember the joke about tigers. "Why do you blow the horn?" "To keep the tigers away." "But there are no 

tigers here." "There you see!" 

-"CORONA: AN EPIDEMIC OF MASS PANIC", BLOG POSTON DEADLY MEDICINES 21ST MARCH 2020 






FOR IMMEDIATE RELEASE 


Orthomolecular Medicine News Service, Mar 18, 2020 
Successful High-Dose Vitamin C Treatment of Patients with Serious and Critical COVID-19 Infection 

by Richard Cheng, MD, PhD 

(OMNS Mar 18, 2020) A group of medical doctors, healthcare providers and scientists met online March 17, 
2020, to discuss the use of high dose intravenous vitamin C (IVC) in the treatment of moderate to severe 
cases of Covid-19 patients. The key guest was Dr. Enqian Mao, chief of emergency medicine department at 
Ruijin Hospital, a major hospital in Shanghai, affiliated with the Joatong University College of Medicine. Dr. 
Mao is also a member of the Senior Expert Team at the Shanghai Public Health Center, where ail Covid-19 
patients hâve been treated. In addition, Dr. Mao co-authored the Shanghhai Guidelines for the Treatment of 
Covid-19 Infection, an official document endorsed by the Shanghai Medical Association and the Shanghai city 

government. [1] 

Dr. Mao has been using high-dose dose IVC to treat patients with acute pancreatitis, sepsis, surgical wound 
healing and other medical conditions for over 10 years. When Covid-19 broke out, he and other experts 
thought of vitamin C and recommended IVC for the treatment of moderate to severe cases of Covid-19 
patients. The recommendation was accepted early in the épidémie by the Shanghai Expert Team. Ail serious 
or critically ill Covid-19 patients in the Shanghai area were treated in Shanghai Public Health Center, for a 

total of 358 Covid-19 patients as of March 17th, 2020. 

Dr. Mao stated that his group treated ~50 cases of moderate to severe cases of Covid-19 infection with high 
dose IVC. The IVC dosing was in the range of 10,000 mg - 20,000 mg a day for 7-10 days, with 10,000 mg for 
moderate cases and 20,000 for more severe cases, determined by pulmonary status (mostly the oxygénation 
index) and coagulation status. Ail patients who received IVC improved and there was no mortality. Compared 
to the average of a 30-day hospital stay for ail Covid-19 patients, those patients who received high dose IVC 
had a hospital stay about 3-5 days shorter than the overall patients. Dr. Mao discussed one severe case in 
particular who was deteriorating rapidly. He gave a bolus of 50,000 mg IVC over a period of 4 hours. The 
patient's pulmonary (oxygénation index) status stabilized and improved as the critical care team watched in 
real time. There were no side effects reported from any of the cases treated with high dose IVC. 
Among the international experts who attended today's video conférence were: Dr. Atsuo Yanagisawa, 
formerly professor of medicine atthe Kyorin University, Tokyo, Japan, and the president ofthe International 

Çnripfv fnr Orthomnlpri ilpr Mprlirinp* Dr lnn M^Ki i\/pitip nf Ipnprr Dr Mirhppl I (^nn7p|p7 nrnfpççnr pf 



University of Puerto Rico Medical Sciences, Dr. Jean Drisko, professor of medicine, and Dr. Qi Chen, professor 
of pharmacology, both at the Kansas University Medical School, Dr. Alpha "Berry" Fowler, professor of 
pulmonary and critical care medicine, Virginia Commonwealth University, Dr. Maurice Beer and Asa Kitfield, 
both from NutriDrip and Intégrative Medical NY, New York City; Dr. Hong Zhang of Beijing; William T. 
Penberthy, PhD of CME Scribe, Florida; llyes Baghli, MD, president of the Algerian Society of Nutrition and 
Orthomolecular Medicine (SANMO); Drs. Mignonne Mary and Charles Maryjr, of the Remedy Room, New 
Orléans; Dr. Selvam Rengasamy, president of SAHAMM, Malaysia. I, Richard Cheng, MD, PhD of Cheng 
Intégrative Health Center of South Carolina, and Senior Advisorto ShenZhen Medical Association and 
Shenzhen BaoAn Central Hospital, coordinated this conférence. 

Albeit a brief meeting of less than 45 minutes due to Dr. Mao's limited time availability, the audience thanked 
Dr. Mao for his time and sharing and wished to keep the communication channel open and also able to talk 

to other clinicians working at the front line against Covid-19. 

In a separate meeting, I had the honor to talk to Sheng Wang, M.D., Ph.D., Professor of Critical Care Medicine 
of Shanghai 10th Hospital, Tongji University College of Medicine at Shanghai China, who also served at the 
Senior Clinical Expert Team of the Shanghai Covid-19 Control and Prévention Team. There are three lessons 

that we learned about this Covid-19 infection, Dr. Wang said: 

1. Early and high-dose IVC is quite helpful in helping Covid-19 patients. The data is still being finalized and the 

formai papers will be submitted for publication as soon as they are complété. 

2. Covid-19 patients appearto hâve a high rate of hyper-coagulability. Amongthe severe cases, -40% severe 
cases showed hyper-coagulability, whereas the number among the mild to moderate cases were 15-20%. 

Heparin was used among those with coagulation issues. 

3. The third important lesson learned is the importance for the healthcare team of gearing up to wear 
protective dothing at the earliest opportunity for intubation and other emergency rescue measures. We 
found that if we waited until a patient developed the full-blown signs for intubation, then got ready to 
intubate, we would lose the precious minutes. So the treatment team should lower the threshold for 
intubation, to allow proper time (-15 minutes or so) for the team to gear up. This critical 15-30 minutes could 

make a différence in the outcome. 

Also, both Drs. Mao and Wang confirmed that there are other medical teams in other parts of the country 
who hâve been using high dose IVC treating Covid-19 patients. 

For additional reporting and information on China's successful use of intravenous vitamin C against COVID- 

19 : 

Mar 5, 2020 Vitamin C Saves Wuhan Family from COVID-19 
Mar 3, 2020 Shanghai Government Officially Recommends Vitamin C for COVID-19 
Mar 1,2020 News Media Attacks Vitamin C Treatment of COVID-19 Coronavirus 
Feb 28, 2020 Vitamin C and COVID-19 Coronavirus 
Feb 23, 2020 TONS OF VITAMIN C TO WUHAN: China Using Vitamin C against COVID 
Feb 21, 2020 Three Intravenous Vitamin C Research Studies Approved for Treating COVID-19 
Feb 16, 2020 Early Large Dose Intravenous Vitamin C is the Treatment of Choice for 2019-nCov Pneumonia 
Feb 13, 2020 Coronavirus Patients in China to be Treated with High-Dose Vitamin C 
Feb 10, 2020 VITAMIN C AND ITS APPLICATION TO THE TREATMENT OF nCoV CORONAVIRUS: How Vitamin C 
Reduces Severity and Deaths from Serious Viral Respiratory Diseases 
Feb 2, 2020 Hospital-based Intravenous Vitamin C Treatment for Coronavirus and Related lllnesses 

Jan 30, 2020 Nutritional Treatment of Coronavirus 
Jan 26, 2020 Vitamin C Protects Against Coronavirus 

Editorial Review Board: 
llyès Baghli, M.D. (Algeria) 
lan Brighthope, MBBS, FACNEM (Australia) 

Prof. Gilbert Henri Crussol (Spain) 

Carolyn Dean, M.D., N.D. (USA) 

Damien Downing, M.D. (United Kingdom) 

Michael Ellis, M.D. (Australia) 

Martin P. Gallagher, M.D., D.C. (USA) 

Michael J. Gonzalez, N.M.D., D.Sc., Ph.D. (Puerto Rico) 

William B. Grant, Ph.D. (USA) 

Tonya S. Heyman, M.D. (USA) 

Suzanne Humphries, M.D. (USA) 

Ron Hunninghake, M.D. (USA) 

Robert E.Jenkins, D.C. (USA) 

Bo H.Jonsson, M.D., Ph.D. (Sweden) 



Jeffrey J. Kotulski, D.O. (USA) 

Peter H. Lauda, M.D. (Austria) 

Thomas Levy, M.D.,J.D. (USA) 

Homer Lim, M.D. (Philippines) 

Stuart Lindsey, Pharm.D. (USA) 

Victor A. Marcial-Vega, M.D. (Puerto Rico) 

Charles C. Mary,Jr„ M.D. (USA) 

Mignonne Mary, M.D. (USA) 

Jun Matsuyama, M.D., Ph.D. (Japan) 

Joseph Mercola, D.O. (USA) 

Jorge R. Miranda-Massari, Pharm.D. (Puerto Rico) 

Karin Munsterhjelm-Ahumada, M.D. (Finland) 

Tahar Naili, M.D. (Algeria) 

W. Todd Penberthy, Ph.D. (USA) 

Dag Viljen Poleszynski, Ph.D. (Norway) 

Selvam Rengasamy, MBBS, FRCOG (Malaysia) 

Jeffrey A. Ruterbusch, D.O. (USA) 

Gert E. Schuitemaker, Ph.D. (Netherlands) 
Hyoungjoo Shin, M.D. (South Korea) 

Thomas L. Taxman, M.D. (USA) 

Jagan Nathan Vamanan, M.D. (India) 

Garry Vickar, MD (USA) 

Ken Walker, M.D. (Canada) 

Anne Zauderer, D.C. (USA) 

Andrew W. Saul, Ph.D. (USA), Editor-ln-Chief 
Editor, Japanese Edition: Atsuo Yanagisawa, M.D., Ph.D. (Japan) 
Editor, Chinese Edition: Richard Cheng, M.D., Ph.D. (USA) 
Robert G. Smith, Ph.D. (USA), Associate Editor 
Helen Saul Case, M.S. (USA), Assistant Editor 
Michael S. Stewart, B.Sc.C.S. (USA), Technology Editor 
Jason M. Saul, JD (USA), Legal Consultant 




Copyright © 2016 to 2019 - Web designer - Antony James 




